PUBLICATION NO. 980647 




UNIVERSAL TIMER/COUNTER 



RAC AL- DANA 



RACAL-DANA INSTRUMENTS INC. 

4 Gccavear Street. 3 .C. Box C-’9541, irvme. CA 92713 
Telecnone. 714/859-3999. TWX. 910-595-1 136. TLX 67-8341 

RACAL-DANA INSTRUMENTS LTD. 

Harciev industrial Estate. Hytne. Soutnamoton. hamosnire. S04 6ZH. England 
“e'ecnone (07031 843265. FAX (0703! 348919. TLX: 47600 

RACAL-DANA INSTRUMENTS S-A. 

18 Avenue Dutartre, 78150 Le Chesnav, France 
Telephone: ili 3-955-8888, TLX: 697 215 



RACAL-DANA INSTRUMENTS GmbH. 

Herman nstrasse 29. D-6078 Neu isenourg, Federal Republic of Germany 
Telecnone: 06102-2861/2. TLX 412896 

RACAL-DANA INSTRUMENTS ITALIA srl. 

Via Mecenate 84/A. 20138 Milano Ml, Italy 

"i’eieonone (02! 5C627S7. (02) 5G52686, (02) 503444: TLX. 315697 (3ZEt2l I 



PUBLICATION DATE: AUGUST 1987 

CopyrigntVS^ 1987 by Racal-Dana Instruments Inc. Printed in the United States of America. All rights reserved. 
This book or parts thereof may not be reproduced in any form without written permission of the publishers. 





AMENDMENT TO 

THE FOLLOWING RACAL-DANA INSTRUCTION MANUALS 

1991/2 Publication No. 980647 

1991/2 Publication No. 980651 

1992-02M Publication No. 980636 

1994 Publication No. 980601 

June 27, 1989 



Page 6-15 



Special Function (SF) 76 should be: 74 




I 

f 




1 . 



Remove grommets - 4 places . 

Attach rack mounting ear (1) and extension (2) to side of 
unit with screw (5) and crinkle washer (4) and flat washer 
(7) in 4 places. 

3. Clip Tinnerman nuts (3) to rack in 4 places. 

4. Attach unit to rack/ nuts with screws (6) in 4 places. 




ITEM 

NUMBER 


RACAL-DANA 

P/N 


DESCRIPTION (OTY. ) 




FSC 


MANU P/N 


1 


455433 


Rack Mounting Ear 


(1) 


21793 


455433 


2 


455439 


Mounting Ear 
Extension 


(1) 


21793 


455439 


3 


610920 


Nut, Retainer 


(4) 


21793 


610920 


4 


R-24-2802 


Washer, Crinkle, 
M4 


(4) 


21793 


R-24-2802 


5 


616346 


Screw, PPH, 
M4 x 16 


(4) 


— 


“ — 


6 


615091 


Screw, PPH, 
10-32 X .500 


(4) 


— 


.... 


7 


617104 


Washer, Flat #8 
Light Series 


(4) 


— 


— ' — — — 




AMENDMENT TO 



MODEL 1991/2 INSTRUCTION MANUAL 
PUBLICATION NO. 

980647 and 980651 

April 28, 1989 



1. Pages 1-11 and 1-20, Change the part number for Option 60A Rack Mounting Kit 

from 11-1648 to 404673. 

2. Page 2-5 Replace Section 2.8.1 Option 60A Rack Mounting Instructions 

with the information provided in this amendment. 




AMENDMENT 
Racal-Dana Model 1991/2 
Instruction Manual, Part Number 980651/980647 
April 10, 1988 

1. Addition of GPIB Assembly 

a. On page 7-1, add the following to the list of drawings: 

Figure 7.10A GPIB Assembly (404574). ...7-22. 

b. On page 7-1, change the designation of Figure 7.10 to 7.10B. 

(Figure 7.10B is a subassembly of Figure 7.1QA). 

c. On page 7-22, add Figure 7.10 A, GPIB Assembly (404574) as shown below: 




/l\ MAKE CERTAIN JUMPER PLUG IS INSTALLED IN 
— UPPER TWO PINS OF SKA AS SHOWN. 

NOTES. UNLESS OTHERWISE SPECIFIED 

d. On page 7-22, change the designation of Figure 7.10 to 7.10B. 

e. On page 8-1, add the following to the listing of parts lists: 

GPIB Assembly (404574) ....8-17 

f. On page 8-17, add the parts list for 404574-GPIB Assembly: 

Ref. Desig: {2} 1, Racal-Dana P/N: 401820, Description: PCB Assy, GPIB, 
FSC: 21793, Manu P/N: 401820 

2. Update of PCB Assembly, GPIB (401820) from Revision A to Revision B. 

a. On page 7-22, delete item 50 from the drawing and add the following note: 

Trim lead length of SK4 connector so that lead protrusion on PCB circuit 
side does not exceed 0.072 inch. 

b. On page 8-17, delete item 50 (11-1603) from GPIB PCB Assy, parts list. 
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SECTION 1 



GENERAL INFORMATION 



1J. INTRODUCTION 

111 This Instruction Manual provides information for installing, operating, and 

servicing of Racal-Dana's 1991 and 1992 Universal Timer Counters. ^ f* 

are front views of the 1991 and 1992. The 1991 offers universal counter taKrtwn. asm 
fiiputs A and B. The 1992 also provides frequency measurements to 1.3 GHz using input 

C. 



1J2 SUMMARY 

\£JL This manual is organized into the following eight sections: 

SECTION 1. General Information: 



a. Published Specifications 

b. Safety 

c. Product Support 

d. General Description 

SECTION 2. Installation and Preparation for Use: 

a. Unpacking and Initial Inspection 

b. Reshipment 

c. Power Connections 

d. Storage and Temperature 

e. Functional Check 

f. Miscellaneous Setup Procedures 

g. Option Installation Instructions 
SECTION 3. Local Operation: 



a. Panel Descriptions 

b. Operating Procedures 

c. Trigger Level 

d. Display Resolution 

e. Gate Time 

f. Stop Circuit Delay (Hold Off) 
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g. Special Functions 

h. Error Codes 

i. Math Function 

j. External Arming 
SECTION 4. GPIB Operation: 

a. GPIB Description 

b. GPIB Address Assignment 

c. GPIB Functional Check 

d. Interface Message Repertoire and Response 

e. GPIB Operating Modes 

f. . Output Message Format 

g. Service Request 

h. Status Byte 

i. Input Commands 

SECTION 5. General Theory of Operation: 

a. Functional Blocks 

b. Theory of Operation by Block 
SECTION 6. Maintenance: 

a. P VP/Calibration Inspection Intervals 

b. Required Test Equipment 

c. Dismantling and Reassembly 

d. Special Functions for Diagnostic Purposes 

e. Troubleshooting 

f. Post-Repair Setup 

g. Internal Frequency Standard - Routine Calibration 

h. Overall Performance Verification Procedure 
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SECTION 7. Drawings: 

a. Assembly Drawings 

b. Schematic Drawings 

SECTION 8. Parts List: 
a. Replaceable Parts and Assemblies 

SPECIFICATIONS 



1 3J Table 1 J lists the 1991/1992 specifications. The specifleati ^ J"^ icate the 

performance standards to which the instrument conforms at the time of shipme . 
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Table XJL - 1991 A992 Specifications 



mPTTT CHARACTERISTICS (MODEL 1991) 


Inputs A and B 




Frequency Range: 




Input A: 


DC to 160 MHz DC-coupled 
10 Hz to 160 MHz AC-coupled 


Input B: 


DC to 100 MHz DC-coupled 
10 Hz to 100 MHz AC-coupled 


Sensitivity: 




Sine Wave: 


25 mV rms DC to 100 MHz 
50 mV rms to 160 MHz 


Pulse: 


75 mV p-p, 5 ns min. width 


Dynamic Range: 
(xl attenuation) 


75 mV to 5V p-p to 50 MHz 
75 mV to 2.5V p-p to 100 MHz 
150 mV to 2.5V p-p to 160 MHz 


Signal Operating Range: 
xl attenuation: 
xlO attenuation: 


± 5.1V 
± 51V 


Input Impedance (nominal): 
(xl and xlO attenuation) 
Separate Mode: 

Common Mode: 


50 ohms or 1 Megohm //<45 pF 
50 ohms or 1 Megohm //< pF 


Maximum Input (without damage): 
50 ohms: 

1 Megohm: 

(xl attenuation) 


5V (DC + AC rms) 

260V (DC + AC rms), DC to 2 kHz 
Decreasing to 5V rms, at 100 kHz and 
above 


1 Megohm: 

(xlO attenuation) 


260V (DC + AC rms), DC to 20 kHz 
Decreasing to 50V rms at 100 kHz and 
above 


Coupling: 


AC or DC 


Low Pass Filter: 


50 kHz nominal (Input A selectable) 


Trigger Slope: 


+ve or -ve 


Attenuator: 


xl or xlO. In Auto Trigger mode, 
attenuator selected automatically if 




necessary 





1 JL - 1991 /1992 Specifications (Cont*d) 



Trigger Level Range: 
Manual: 
xl attenuation: 
xlO attenuation: 
Automatic: 



± 5.1V in 20 mV steps 
± 51V in 200 mV steps 
± 51V 



Trigger Level Accuracy: 

Manual and Automatic: + 3 q m y + ^% 0 f trigger level reading 

xl attenuation: - 3Q0 mV “ ±1% of trigger level reading 

xlO attenuation: 



Auto Trigger: 

Frequency Range: 

Bfin. Amplitude (AC): 
xlO attenuator 



C and 50 Hz to 100 MHz 
■'ypically 1^0 MHz) 
ypicallv 150 mV p-p* 
ittnmnticflllv selected if input signal 



Trigger Level Outputs: 

(Rear Panel) + 5.1V 

Range: 

Accuracy (Relative to true 

trigger level) + 1% V output +10 mV 

xl attenuation: + 1% V output + 100 mV 

xlO attenuation: k 0 h m nominal 

Impedance: 

MODEL 1992: Specification for input characteristics is identical to that for the 1991 
except for the following addition: 



ftiput C 

Frequency Range: 

Sensitivity: 

Sine Wave: 



Dynamic Range: 



Input Impedance: 
VSWR: 

Maximum Input: 



40 MHz to 1.3 GHz 



< 15 mV rms, 40 MHz to 1 GHz 
<75 mV rms to 1.3 GHz 

15 mV rms to 5V rms to 1 GHz 
75 mV rms to 5V rms to 1.3 GHz 

50 ohms nominal AC-coupled 

<2:1 at 1 GHz 

7V rms (fuse-protected) 

Fuse located in BNC connector 



Damage Level: 



2.5W 



♦See Definitions 




Table 1 JL - 1991A992 Specifications (Cont*d) 



MEASUREMENT MODES 


Frequency A 




Range: 


DC to 160 MHZ 


Digits Displayed: 


3 to 9 digits plus overflow 


ISD Displayed (Hz): 


F x 10“ D (D = No. of digits, F = 
Frequency rounded up to next decade)* 


Resolution* (Hz): 


± LSDt ± (Trig. Error* x Frequency) 
/Gate Time 


Accuracy* (Hz): 


± Resolution ±(Timebase Error x 
Frequency) 


Frequency C (Model 1992 only) 


! 


Range: 


* 40 MHz to 1.3 GHz 


LSD*: 


As for Frequency A 


Resolution* and Accuracy*: 


As for Frequency A 


Time Interval 
Range: 

Separate Mode: 
Common Mode: 


0 to 8 x 10 5 s 

Typically -2 r\s to +8 x 10°s 
5 ns to 8 x 10 D s 


Input: 

Common: 

Separate: 


Input A START and STOP 
Input A START 
Input B STOP 


Trigger Slopes: 


+ve or -ve Selectable START and STOP 


IiSD Displayed: 
Resolution* (sec): 
Accuracy* (sec): 


1 ns min 

± LSD ± 1 ns ± Trig Error* 

+ Resolution ± (Timebase Error x Tl) 
+ Trigger Level Timing Error* 

± 2 ns** 



♦See Definitions 

f 2 LSD for 6-9 digits displayed . + , 

♦♦A differential delay which may be reduced by numerical offset or external 

compensation. 
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Table 1J. - 1991 A 992 Specifications (Coat'd) 



Time Delay 

Available on Time Interval and Totalize 

Range: 

Step Size: 

Accuracy: 

Period A 
Range: 

Digits Displayed: 

I£D Displayed (sec): 

Resolution* (sec): 

Accuracy* (sec): 

Ratio A/B 

Specified for higher frequency applied to Input 

Range: 

LSD Displayed: 

(for 6-9 digits selected) 

Resolution*: 

Accuracy*: 

Ratio C/B (Model 1992 only) 

Specified for higher frequency applied to Input 

i Range: 



200 )is to 800 ms nominal 
25 ]xs nominal 
± 0.1% Rdg. ± 50 ps 

6.25 ns to 1.7 x 10 3 s 

3 to 9 digits plus overflow 

P x 10“ D (D = No. of digits, P = Period 
rounded up to next decade)* 

± LSD" 1 " ± (Trig. Error* x Period) 

/Gate Time 

± Resolution ± (Timebase Error x Period) 

A 

DC to 100 MHz on both inputs 

10 

Freq. B x Gate Time /, rounded to nearest 

decade* 

± LSD ± (Trig. Error B*/Gate Time) x 
Ratio 

± Resolution 
C 

Input C 40 MHz to 1.3 GHz 
Input B DC to 100 MHz 



*See Definitions 
T2LSD for 6-9 digits displayed 
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Table 1J. - 1991/1992 Specifications (Coat'd) 



LSD Displayed: 

(for 6-9 digits selected) 


/ 640 ] 

\Freq. B x Gate Time l rounded to nearest 
decade* 


Resolution 4 and Accuracy 4 : 


As for Ratio A/B 


Totalize A by B 




Accumulative or single totalize 




Input; 


Input A 


Range: 


10 (Max. 9 most significant digits 
displayed) 


Maximum Rate: 


10® events/s 


Minimum Pulse Width: 


5 ns min. at trigger points 


Accuracy: 


± 1 count 


Start /Stop: 


Electrical (Input B) or Manual 


Phase (A reL to B) 




Range: 


0.1° to 360° 


LSD Displayed: 


0.1° to 1 MHz 
1.0° to 10 MHz 




10° to 100 MHz 


Resolution 4 (degrees): 


± LSD ± (TI Resolution/Period A) x 360° 


Accuracy 4 (degrees): 


± LSD ± (TI Accuracy /Period A) x 360° 


Amplitude Measurement 




Peak 4 




Frequency Range: 


50 Hz to 20 MHz 


Amplitude Range: 
Resolution: 


160 mV p-p to 51V p-p 


xl attenuation: 


20 mV 


xlO attenuation: 
Accuracy: 


200 mV 


xl attenuation: 


+ 50 mV + 6%V p-p 
(Typically ± 40 mV ± 2%V p-p) 


xiO attenuation: 


± 500 mV ± 1G96V p-p 
(Typically ± 400 mV + 3%V p-p) 



•See Definitions 
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Table 1 J. - 1991/1992 Specifications (ContVl) 



DC ( <15 mV p-p AC) 
Amplitude Range: 
Resolution: 

xl attenuation: 
xlO attenuation: 
Accuracy: 
xl attenuation: 
xlO attenuation: 


± 51V 

20 mV 
200 mV 

±40 mV ±1% Rdg. 

± 400 mV ±1% Rdg. 


Math 




Available on all measurements except Phase and Check 


Function: 


(Result - X)/Z 


Entry Range: 


± 1 x 10“ 10 to ± 1 x 10 10 to 9 significant 
figures 


EXTERNAL ARMING 


A comprehensive external arming capability to determine the START and/or STOP point of a 
measurement. Available on all measurement functions except phase. 


Input Signal: 

(via Rear ?anel) 


TTL compatible (min. pulse width 200 ns) 


Slope: 


+ve or -ve independently selectable on 
START or STOP arm 


Impedance: 


1 kohm nominal 


BASIC FREQUENCY STANDARD 


Internal Frequency; 


10 MHZ 


Adjustment Range; 


± 5 ppm min. at shipment, by single turn 
trimmer via rear panel 

1 


Aging: 




Initial 


1 ppm/month at shipment 


Long Term 


2 ppm/first year 


Temperature Stability: 


t 10 ppm over the range 0° to 50 °C, 
referenced to 25°C 


Frequency Standard Output: 
Frequency: 

Amplitude: 

Impedance: 


10 MHz 

> 600 mV p-p into 50 ohms 
250 ohms nominal 


External Standard Input: 
Frequency: 

Signal Amplitude: 
(Sine Wave) 
Impedance: 


10 MHz 

Min. 100 mV rms 
Max. 10V rms 
1 kohm nominal at IV p-p 
500 ohms nominal at 10V p-p 



Page changed 10/27/88 
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Table 1J. - 1991 /1392 Specifications (ContVJ) 



GENERAL SPECIFICATIONS 




Gate Time; 


Automatically determined by resolution 
selected (Range 1 ms - 10s) * 

Resolution Gate Time: 

Selected: (seconds) 

9 + overflow 10 

9 1 

8 0.1 

7 0.01 

6, 5, 4, 3 0.001 


(Frequency, Period, and Ratio modes) 


Single Cycle: 


Enables a single measurement to be 


(Hold) 


initiated and held 


Display: 


9-digit, high brightness, 14 mm LED display 
in engineering format with exponent digit 


Power Requirements: 


Voltage: 


90-110 
103-127 
193-237 
207-253 VAC 


Frequency: 


45-450 Hz 


Rating: 


35 VA max. 


Environmental Requirements: 


-40° C to +75°C at 7596RH 

0°C to +50°C 

95% to 30°C 

75% to 40° C 

45% to 50°C 


Temperature, Storage: 


Temperature, Operating: 


Relative Humidity: 


Altitude, Storage: 


12,000 meters 


Altitude, Operating: 


3,050 meters 


Vibration: 


2 ? 


Shock: 


30 g 


Safety: 


Designed to meet the requirements of 
IEC 348 and follow the guidelines of 
UL1244 


Weight: 


Net 3.63 kg (8 lb) 
Shipping 5.5 kg (11 lb) 


Dimensions, Instrument: 


331 x 212 x 88 mm 
(13.03 x 8.35 x 3.46 in) 



♦See Definitions 
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Table 1 a - 1991/1992 Specifications (Cont*d) 



OPTIONS 

List of Options and Accessories 

01* Rear Panel Inputs 

01 * Rear Panel Inputs 

04t** Temperature Controlled Crystal Oscillator 

04A** Oven Oscillator 

04E** High Stability Oven Oscillator 

07 t Battery Pack 

10 Reference Frequency Multiplier 

55 t GPIB Interface 

60 Handles 

60 A Rack Mounting Kit (Fixed, Single) 

60 b Rack Mounting Kit (Fixed, Double) 

61 Carrying Case 

61 m Pro tecto muff Case 

65 Chassis Slides (incl. Rack Mounts) 

Thru-line Connector 
Telescopic Antenna 
High Impedance Probe 
1.3 GHz Fuse (Pkt. 5) 



11-1709 (Model 1991) 

11-1732 (Model 1992) 

11-1713 

11-1710 

404386 

11-1625 

11-1645 

404574 

11-1730 

11-1648 

11-1649 

15-0773 

15-0736 

11-1716 

11-0167 

23-9020 

23-9104 

11-1718 



♦Installing Option 01 may affect certain specification parameters 

♦♦Only one frequency standard may be installed at any one time. The standard 
reference will be supplied unless Option 04T, 04A, or 04E is specified 

t The battery pack and GPIB options cannot both be installed at the same time 

Option 01 Rear Panel Inputs 

front panel input. 



Option 04T Temperature 
Frequency: 

Aging Rate: 

Temperature Stability: 



Controlled Crystal Oscillator 

10 MHz 

<3 x 10 - Vmonth 
<,1 x 10“° in the first year 
<1 x 10~ 8 over the range o 
0°to +40°C (Operable to +50 C) 



Adjustment: 



Via rear panel 



Option 04 A Ovened Oscillator 
Frequency: 

Aging Rate: 

Temperature Stability: 

Warm Up: 

Adjustment: 



<3 x 10"^ /day averaged over 10 days after 
3 months continuous operation ^ 

S3 x 10“ 9 /°C averaged over range 0 to 
+ 45° C (operable to +50 C) 

Typically + 1 x 10' 7 within 6 minutes 
Via rear panel 
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Table 1 J. - 1991/1" 2 Specifications (Coat'd) 



Option 04E High- Stability Ovened Oscillator 
Frequency: 

Aging Rate: 

Temperature Stability: 

Line Voltage Stability: 

Adjustment 



10 MHz 

<5x 10 _lu /day at shipment averaged over 10 

days 0 

<7 x IQ” 9 over the range 0 C to 50 C 
<5 x IQ” 10 two minutes after a 10% line 
voltage change 
Via rear panel 



Option 07 Rechargeable Battery 
Battery Type: 

Battery Life: 

Battery Condition: 

External DC: 



Pack and External DC deration 

Sealed lead-acid cells Q 
Typically 4 hours at 25 C 
(10 hrs on standby) 

Display indicates battery low 
11-16V via socket on rear panel 
(-ve ground, not isolated) 



Option 10 Reference Frequency Multiplier 
Input Frequency: 

Input Amplitude and Impedance: 

Option 55 GPIB Interface 



Control Capability: 



Output: 

IEEE-STD-488 Subsets: 
Handshake Time: 

Read Rate: 



SUPPLIED ACCESSORIES 



Power Cord 
Instruction Manual 
Spare Fuse 

Spare 1.3 GHz Fuse (Model 1992 only) 



DEFINITIONS 



1,2,5 or 10 MHz (+lx 10 -3 ) 

As for external standard input 

Designed to comply with IEEE-STD-488 
(1978) and to conform with the guidelines of 
IEEE-STD-728 (1982). 

All functions and controls are 
programmable except power on/off 
and standby charge 

Engineering format (11 digits and exponent) 
SHI , AH1 ,T5 ,TE0 ,L4,LE0 ,SR1 ,RL1 ,PP0 ,DCl , 
DT1,C0,E2 

25Qjis to lms/character dependent on 
message content 

Typically 20/s dependent upon measurement 
function 



LSD (Least Significant Digit) .... 

In Frequency and Period modes, display automatically upranges at 1.1 x decade and downranges 
at 1.05 x decade, except on Input C for input frequency > 1 GHz 

Accuracy and Resolution is expressed as an RMS value 
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Table 1 J. - 1991/1992 Specifications (Cont*d) 



Trigger Error RMS 



Trigger Error =/(eji 2 + e n i“) + ^ e i2 2 T e n2^ 
(seconds) 



SI 



S2‘ 



where e- = input amplifier RMS noise (typically 150 pV RMS in 160 MHz bandwidth) 
e = input signal RMS noise in 160 MHz bandwidth 
S n = Slew rate at trigger point V/s 
Suffix 1 denotes START edge 

to Frecpiency 1 a! Period A^ Frequency B, and Period B modes, triggering is always on 
positive-going edge 

Trigger Level Timing Error 

Trigger Level Timing Error (seconds) = 0.035 |_1 - J. 

VS1 S2 

typically - 0.018 /I - _1 
[ SI S2 

51 = Slew rate on START edge V/s 

52 = Slew rate on STOP edge V/s 

Gate Time 

The nominal gate time indicated is set by the resolution selected in Frequency, Period, 
Ratio and Check modes. It is the value which is used in the calculation of LSD and 
Resolution. The true gate time will be extended from this value by up to: 

(a) . One period of the input signal(s) on Frequency B, Period B, and Ratio A/B 

(b) . Two periods of the input signal on Frequency A and Period A 

(c) . One period of input signal B on Ratio C/B (Model 1992 only) 

Peak and Peak-to-Peak Amplitudes 

Peak is defined as being the highest or lowest point at which the signal width is 5 ns. 
Similarly, Peak-to-Peak is the difference between the highest and lowest points at which 

the signal width is 5 ns. 



ORDERING INFORMATION 



1991 160 MHz Universal Counter 

1992 1300 MHz Universal Counter 
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X.4 



SAFETY 



1 4_L The 1991/1992 incorporates a protective ground terminal and is desig: ned to 

meet international safety requirements. Refer to the Safety Page 

SAFETY" immediately preceding the Table of Contents. Follow all NOTES , [g__ 3 

and i WARNINGS] to ensure personal safety and prevent damage to the instrument. 



1.5 



PRODUCT SUPPORT 



1 5J Racal-Dana supports the 1991/1992 with Product Engineering, Service, and 

Parts Departments. A complete listing of service centers and field representatives is 
provided on the last two pages of the manual. 

1.6 GENERAL DESCRIPTION 

1 6a The 1991/1992 is a universal timer /counter designed for system or bench 

use. Basic measurement functions (described briefly in Subsection 1.6.2) include 
Frequency, Period, Time Interval, Totalize, Phase, and Ratio. 



1 . 6 ^ 



Measurement Functions 



1.6a a Frequency A Function 

16 2 11 Frequency A function is used to measure the frequency of the signal applied 
to the Channel A input. A resolution of nine digits is availaole with a one-second gate 

time. 

1.6a a Frequency B Function 

1 6 2 2 1 Special Function 21 (see Subsection 3.8 "Special Functions"), permits 

Frequency sSits. Frequency B function is us«i to meagre 

the signal applied to the Channel B input. A resolution of nine digits is available with a 

one-second gate time. 

1.6a. 3 Frequency C Function (Model 1992 only) 

1 6.2.3.1 Frequency C function is used to measure the frequency of the signal applied 

to the Channel C input. A resolution of nine digits is available with a one-second ga e 

time. 

1.6a.4 Period A Function (See Note below) 

1 6 2 4 1 Period A function is used to measure the period of the waveform applied to 

the Channel A input. A number of periods, depending upon the resolution (and, therefore, 
the gate time) selected, are measured and the average value is displayed. 
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1.6.2 .5 Time Interval A-*-B Function (See Note below) 

1.6.2. 5.1 Time Interval function is used to perform single-shot measurements of the 

time interval between: 

a. An event occurring at the Channel A input and a later event at the 
Channel B input (using separate input channels) 

b. Two events occurring at the Channel A input (using a common input 
channel) 



1.6.2. 5.2 The arming of the stop circuit can be delayed for a specific time set by the 

operator. This feature prevents the measurement interval being stopped prematurely by 
spurious pulses, such as those caused by relay contact bounce. 



1.6.2 .6 Total A Function (See Note below) 

1.6.2 .6.1 Total A function permits events occurring at the Channel A input to be 
totalized. The counting interval can be controlled by: 

a. Electrical start and stop signals applied to the Channel B input (Total 
A by B) 

b. Successive operations of a front-panel key (Manual Totalize) 

1.6. 2. 6. 2 Delayed arming of the stop circuit to prevent spurious triggering is available 
in the Total A by B measurement mode. The Manual Totalize mode provides t e 
capability for totalizing cumulatively over a number of periods. 



1.6X7 Phase A rel B Function (See Note below) 

1 6.2. 7.1 Phase A rel B function is used to measure the phase difference between the 

waveform applied to the Channel A input and that applied to the Channel A 

phase difference is displayed in degrees, and indicates the phase lead at the Channel . 
input. The signals for phase measurement must be continuous and have the same 

frequency. 



1.6.2 .8 Ratio A/B Function 

1.6. 2. 8.1 Ratio A/B function is used to measure the ratio of the frequency applied to 
the Channel A input to that applied to the Channel B input. 

1.6X9 Ratio C/B Function (Model 1992 only) 

1.6.2. 9.1 Ratio C/B function is used to measure the ratio of the frequency applied to 
the Channel C input to that applied to the Channel B input. 
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NOTE: 



Special Function 21 (see Subsection 3.8 "Special Functions") 
permits Period B, Time Interval B -►A, Total B by A, and 
Phase B rel A. For these functions, note the following: 

a. Period B is specified down to 10 ns 

b Total B by A operates for one complete cycle of the 
Channel A signal. The stop circuit delay is available on 
Channel A 

Check Function 



1.6.3 

16 31 With the Check function selected, a number of functional tests of Xhe 
instrument's circuits can be made without the use of additional test equipment. Although 
these tests do not check the instrument's performance to published specifications, they 
can be used to verify that the equipment is operating correctly following receipt 
transportation to a new location. A brief, preliminary functional check procedure is 
given in Subsection 2.6. 



1.6.4 



Input Signal Channels 



1641 incuts A and B are fully independent. However, provision is made for 
connection of the signal at the Channel A input into both channels. Th is is effected by 
selecting the COM(mon) A mode. When COM A is selected, Channel Bs input socket is 
isolated from Channel B's circuitry. 

1. 6.4.2 Inputs A and B are provided with independent controls to permit the 
following selections: 

a. AC or DC input coupling 

b. lMli or 50JT2, input impedance 

c. xl or xlO input attenuation 

d. Positive or negative-slope trigger 

e. Manually or automatically -set input trigger level 

1.6. 4. 2.1 The manually -set trigger level is entered as an internal store. 

1 6 4 2 2 The auto-trigger level is derived by measuring the positive and negative 
peaks of the input signaf If the peak-to-peak value exceeds 5.1V or if either peak* 
outside the range + 5.1V, the xlO attenuator is automatically switched in. The trigger 
level is then set to the arithmetic mean of the measured value. 

1 6 4.2.3 When operating in the auto-trigger mode, with the xlO attenuator in circuit, 
the attenuator will be switched out if the peak-to-peak value is less than 4.6V and both 
peak values are within the range ± 4.6V. 
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1.6.4. 2. 4 The trigger levels in use are available at pins mounted on the rear panel of 
the instrument. The voltage range is + 5.1V regardless of whether the attenuator is 
switched in or not, so the voltage should be multiplied by 10 when the xlO attenuator is 

selected. 

1.6.4.3 Input C is available on the Model 1992 only. It has a nominal input 
impedance of 50ft and is AC-coupled. Protection against excessive signal levels is 
provided by a fuse mounted in the input socket. 

1.6.5 Low-Pass Filter 

1.6.5a An internal low-pass filter can be introduced to reduce the bandwidth of 
Channel A to 50 kHz (nominal). 

1.6.6 Math Function 

1.6. 6.1 When the math function is active, the displayed value is: 

Measurement Result - X 
Z 

where X and Z are values entered into stores within the instrument by the operator. X is 
set to 0 and Z to 1 when the instrument is first switched on. By suitable choice of values 
for X and Z, ratio, offset (null), and percentage-difference displays can be obtained. 

1.6.7 Special Functions 

1.6. 7.1 A number of special functions are available to the operator. These provide 
test procedures and operating facilities in addition to those available by operation of the 
front-panel controls. See Subsection 3.8 of this manual for further details. 

1.6.8 Error Indication 

1.6. 8.1 When operating the 1991/1992, certain errors will result in displayed error 

codes. See Subsection 3.9 of this manual for further details. 

1.6.9 External Arming 

1.6. 9.1 External arming of the start and stop circuits for the measurement interval 
can be carried out by means of signals connected to a rear-panel mounted socket. Any 
combination of internal and external arming can be selected by using the appropriate 
special function. For further details, refer to Subsections 3.8 and 3.11 along with 
Table 3.12 in this manual. 

1.6.10 Display Format 

1.6.10.1 The display uses an engineering format, with a nine-digit mantissa and one 
exponent digit. Overflow of the most significant digits can be used to increase the 
display resolution. 

1.6.11 Hold Feature 

1.6.11 a The hold feature allows readings to be held indefinitely. A new 
measurement cycle is initiated using the RESET key. 
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1.6JL2 



Resolution and Gate Time 

1 6.12.1 The counting interval (gate time) in the Total A by B modeiscontronedby 
the time interval between the start and stop signals at the Channel B input. In the 

lluaT Totalize mode, the gate time is determined $B 

HOLD kev In the Frequency A, Frequency C, Period A, Ratio A/B, and Ratio 
modes the gate time is determined by the selected display resolution, fri Phase mode, 
the gate time is fixed and the display resolution is determined by the input signal 
frequency. Details of the relationship between gate time and resolution for each 
measurement mode are provided in Subsection 3.6 of this manual. 

1.6J.3 External Frequency Standard Input 

1 6.13.1 The 1991/1992 may be operated using an external frequency standard. The 
instrument will operate from the external standard whenever the signal at the EXI MU 
INPUT socket is of sufficient amplitude. The instrument will automatically revert to 
internal standard operation if the input from the external standard is removed. 



1.6.14 Standby Mode 

1 6 14 J. When the instrument is switched to standby, the internal frequency standard 

continues to operate, but the measuring circuits are disabled. 

1.6.15 Initialization 

1.6.15.1 When the 1991/1992 is first switched on or when it is initialized via the GPIB 
interface, it is set to the following conditions: 



Measurement Function: 

Display Resolution: 

Continuous Measurement Mode: 
Channel A and B 
Inputs: 



Trigger Level 
Delay: 

Delay Store: 

Math Function: 

X Store: 

Z Store: 

Hold: 

Special Functions: 



SRQ Message: 



Frequency A 
8 digits 
Enabled 

Manual trigger 

AC coupling 

Positive-slope trigger 

1M£2 input impedance 

Filter disabled 

Common input disabled 

0.00V 

Disabled 

200 ;is 

Disabled 

0 

1 

Disabled 

Functions 10, 20, 30, 

40, 50, 60, and 70 
enabled 

Generated upon error detection 
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1.6J.6 

1.6JL6JL 

1.6.16.1.1 



l.sas j2 
1.6.16.2.1 



1.6JL6.3 

1.6.16.3.1 

1.6.16.3.2 

1.6J6.4 

1.6.16.4.1 

1.6.16.4.2 



1.6.16.4.3 



1.6.16.4.4 



Options 

Frequency Standards (04X Options) 

Frequency standard Options 04-T, 04-E, and 04- A are available. The 
technical specifications are given in Table 1.1 of this section. The 
frequency standard can be changed, if required, by the customer; 
instructions are provided in Section 2. 

Reference Frequency Multiplier (Option 10) 

The reference frequency multiplier is an internally-mounted, phase- 
locked multiplier, which permits the use of external frequency standard 
signals of 1 MHz, 2 MHz, 5 MHz or 10 MHz. . The multiplier can be 
installed by the customer; instructions are given in Section 2. 



GPIB Interface (Option 55) 

An internally mounted interface to the IEEE-488-GPIB is available. This 
permits remote control of all the instrument's functions except the 
power ON/OFF and standby switching. The interface can be installed by 
the customer; instructions are given in Section 2. 

The GPIB interface cannot be installed in an instrument already provided 
with the battery pack option. An adapter, Racal-Dana Part Number 
23-3254, to convert the connector to the IEC 625-1 standard is available 
as an optional accessory. 

Battery Pack (Option 07) 

Installing the internal battery pack option permits the counter to be used 
in locations where no suitable AC supply is available. This option also 
allows operation from an external DC supply. 

The battery is trickle-charged whenever the instrument is operated from 
an AC supply. Charging at the full rate is carried out when the 
instrument is switched to the standby mode. A full charge requires 
approximately 14 hours. 

The counter will operate continuously for approximately 4 hours from a 
fully-charged battery. It will switch off automatically when the battery 
approaches the discharged condition. The STBY/CHRG LED starts to 
flash approximately 15 minutes before this occurs. The battery life can 
be extended by using the Battery-Save feature. 

The battery pack option can be installed by the customer. Instructions 
are given in Section 2. The battery pack option cannot be installed to an 
instrument already provided with the GPIB interface option. 
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1.6.16.5 

1.6.16.5.1 



1.6.16.5.2 

1.6.16.6 

1.6.16.6.1 



Rack Mounting Kits 

The following kits, permitting the instrument to be mounted in a 
standard 19-inch rack, are available: 

a. Single instrument, fixed-mount kit (Option 60 A) 

(Racal-Dana Part Number 11-1648) 

The mounted instrument occupies half the rack width and is two 
rack units (3.5 inches) in height. The instrument is mounted offset 
in the rack and may be at either side. 

b. Double instrument, fixed-mount kit (Option 60B) 

(Racal-Dana Part Number 11-1649) 

The panel of the mounting kit occupies the full-rack width and is 
two rack units (3.5 inches) in height. Two instruments can be 
mounted side-by-side. 

All rack-mounting kits can be installed by the customer. Instructions are 
given in Section 2. 

Elapsed Time iidicator (Option ETC) 

A non-mercuric elapsed time indicator can be factory installed inside the 
instrument as an option. The elapsed time can be read by removing the 
instrument's top cover. 
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INSTALLATION & 
SECTION 2 PREPARATION FOR USE 



2 J. INTRODUCTION 

2J.J. This section provides information on unpacking and inspection, reshipment, 

power connections, storage and temperature, functional checking, miscellaneous setup 
procedures, and option installation instructions for the 1991/1992. 



2.2 UNPACKING AND INSPECTION 

2 j A Before unpacking the counter, check the exterior of the shipping carton for 

anv signs of damage. All irregularities should be noted on the shipping bill. Unpack and 
“moT the instnfment earefSuy from its carton, preserving the factory packaging as 
much as possible. Inspect the counter for any defect or damage. Notify Uie carrier 
immediately if any damage is apparent. Have a qualified person check the instrument 

for safety before use. 



2.3 RESHIPMENT INSTRUCTIONS 

2 3JL Use the original packaging if it is necessary to return the counter to Racal- 

Dana for calibration and/or servicing. The original shipping carton and the instrumeni t s 
plastic-foam form will provide the necessary support for safe reshipment. If the original 
packaging is unavailable, reconstruct it as much as possible. Wrap the counter in plastic; 
then use plastic spray foam to surround and protect the instrument. Reship in either the 
original or new, sturdy shipping carton. 



2.4 



POWER CONNECTIONS 



2 4 J. Before operating the counter, verify that the AC voltage selector is 

correctly set for the local AC supply. The counter operates on 100 120, 

240 volts, 45 to 450 Hz. The present voltage range can be seen through the small open 
window in the rear panel to the left of the AC power plug. 



2.4.2 Line Voltage Selection 

2. 4 .2.1 The line voltage setting is easily changed by repositioning the small printed 
circuit card (voltage selector card) which is mounted horizontally in its slot and accesse 
via the small rear -panel window. Complete the following procedure to change the 
voltage setting: 



a. Remove the AC power cord from the rear panel 

b. Remove the keeper bracket with its one screw and washer from the 
voltage card window. This completely exposes the voltage selector 
card 

c Remove the voltage selector card via the small window; reposition it 
in its slot so that the desired line voltage designation is now visible 
through the window. (Using a small pair of needle-nose pliers in 
completing this last step is recommended.) 

d. Securely replace the keeper bracket using its hardware 

e. Connect the power cord to the counter again 
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2.4.3 



Line Fuse 



2 4 3 1 Verify that the rating of the line fuse is suitable for the AC voltage range 
selected. The "use should be of the 1/4 in x 1- 1/4 in, glass cartridge, surge-resistant 

type. The required rating is: 

90V to 127V: 500 mA (Racal-Dana P/N 920204) 

123V to 253V: 250 mA (Racal-Dana P/N 920756) 

2.4.4 Power Cord and Grounding 

2 4 4 1 The front panel and instrument case meet the Type in grounding 
requirements of MIL-T-28800C, protecting the user from possible injury due to electrical 

shock. 

NOTE: 

The 1991/1992 is designed to meet IEC Publication 348, 

"Safety Requirements for Electronic Apparatus for Class I 
Instruments." 

2 4 4 2 A protective ground terminal, forming part of the rear-panel power input 
socket, is provided. The 1991/1992 is supplied with a detachable 3-conductor power 

cord. Only this cord should be used. 

2 4.4.3 Use only AC power outlets having a protective ground for 
counter DO NOT USE 2-conductor extension cords or 3-prong to 2-prong adapters that 
don^ provide^ a^otective ground connection. Connection of the power cord to the power 
outlet must be made in accordance with the following standard color code. 



Live 
Neutral 
Ground (Earth) 



American 

Black 

White 

Green 



European 

Brown 

Blue 

Green/Yellow 



STORAGE AND TEMPERATURE 



2.5 

2 5J. The 1991/1992 can be stored at temperatures ranging from -40° C to 75 C at 

75% relative humidity without adverse effects to 

must be brought within its specifiedjjperating range of 0 C to 50 C before powers. 



2,6 

2.6.1 



FUNCTIONAL CHECK 
Introduction 



2 6 11 The following procedure confirms whether or not the 1991/1992 is 
performing correctly by checking most of the counter's circuitry The procedure should 
be conducted when the 1991/1992 is first put into service and after shipment to a new 
location This procedure does not check that the instrument is operating to published 
specification. Detailed Performance Verification Procedures (PVPs) are given in Section 
6 of this manual. 
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NOTE: 



2.6.1 .2 



A 50 ft coaxial test lead, fitted with BNC connectors, is 
required. This lead must be at least 60 cm, but not more than 

lm long. 

Perform the following procedure: 

a. Connect the 1991/1992 to a suitable AC supply 



b. 



Turn the instrument on. Verify that the instrument's model number 
appears in the display for approximately two seconds, followed by a 
number indicating the software version and issue numbers. The 
instrument should assume the following home state: 

1. Display should be 00000000, providing a display resolution of 8 
digits 

2. Hz, RESOLUTION, FREQ A, INPUT A / , and INPUT B / LEDs 
should be lit 

3. INPUT A and B TRIG LEDs may or may not be lit 

Press the FUNCTION t key until the CHECK LED lights. Check that 
the display shows 10.0000000 E6 and that the GATE LED is flashing 

Verify that the RESOLUTION LED is lit. Press the RESOLUTION V 
key five times, ensuring that the resolution of the display is decreased 
by one digit each time 

e. Press the RESOLUTION A key to increase the display to nine digits 

2. 6.1. 3 If required, the following additional checks may also be performed, using the 

instrument’s special functions. 



c. 



d. 



a. 



Complete the following key sequence: 

(7j Qj | SHIFT! 1 STORE! FsfI 1 SHIFT 



c. 



Check that all LEDs, with the exception of TRIG A, TRIG B, GATE 
and STBY/CHRG flash on and off every two seconds. Verity that 
REM, ADDR, and SRQ LEDs are illuminated and do not flash 

Connect the 10 MHz STD OUTPUT socket on the rear panel to the 
front panel INPUT A connector, using the coaxial test lead 

Complete the following key sequence: 

0 0 i SHIFT! I STORE! [sg 

Verify that the display shows ********* E0 Hz after about 6 seconds 
(where * indicates a blanked digit). The xlO, 50 f2, DC, FILTER an 
COM A LEDs for Channel A should light sequentially 
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d. Disconnect the coaxial lead from the INPUT A connector. The display 
should show an error number after a few seconds 

e. Connect the coaxial lead to the INPUT B connector 

f. Complete the following procedure: 




Check that the display shows *Q. ******* EO Hz after about 4 
seconds. The xlO, 50 ft and DC LEDs for Channel B should light 
sequentially 

g. Disconnect the coaxial lead from the INPUT B connector and the 
10 MHz STD OUT connector. The display should show an error number 
after a few seconds 

h. Switch the instrument off 

2.7 MISCELLANEOUS SETUP PROCEDURES 

2.7 J. Frequency Standard 

2.7.1J. If it is intended to use an external frequency standard, the output of the 
frequency standard should be connected to the EXT STD INPUT connector on the rear 
panel of the instrument. The connection should be made using coaxial cable. Switch on 
the frequency standard and the instrument; check that the EXT STD LED on the front 
panel of the instrument lights. 

2.7.1 .2 A 10 MHz signal, derived from the internal frequency standard, is available 
at the 10 MHz STD OUT connector on the rear panel of the instrument. If this signal is 
used, the connection should be made using coaxial cable. 

2.7.2 External Arming 

2.7.2 .1 If external arming is to be used, the arming signal should be connected to 
the EXT ARM INPUT connector on the rear panel. 

2.7.3 Trigger Level Output 

2.7.3 .1 The trigger levels in use on Channels A and B are available via pins on the 
instrument's rear paneL If required, connection to the pins should be made using a clip- 
on probe or small alligator clip. 
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OPTION INSTALLATION INSTRUCTIONS 
Single-Instrument Fixed-Rack Mounting Kit (Option 60 A) 



This kit comprises: 

Item Qtv 

Short mounting bracket 1 

Long mounting bracket - 

Screw, M4 x 16 4 

Crinkle washer, M4 4 

Spacer, plain, M4 x 5 4 

Screw, MS x 16 4 

Finishing washer, M6 4 

Captive nut, M6 4 



Racal-Dana Part Number 

16-0643 

16-0644 

24-7733 

24-2802 

24-4112 

24-7995 

24-2809 

24-2240 



Assemble the kit to the instrument as follows: 



a. Disconnect the AC power cord at the rear panel 

b. Remove the two screws which secure the bezel to the rear panel; 
remove the bezel 

e. Remove the bottom cover by sliding it towards the rear of the 
instrument 

d. Remove the instrument's feet from the bottom cover 



e. 



f. 



g. 



Replace the bottom cover. Replace and secure the bezel 

Remove the four plugs from the sides of the instrument. This will 
reveal two threaded holes in each side frame 



)n one side of the instrument, secure a mounting bracket to the side 
rame using two spacers, M4 screws, and crinkle washers. Position the 
pacers between the mounting bracket and the side frame 



h. Repeat step g on the other side of the instrument 



i. 



Fit the finishing washers to the M6 screws. Hold the i ^ s J ru ^ er l t up 
the rack in the required position, and secure the brackets to the rac 

using the M6 screws and nuts 




2.8.2 
2.8.2 .1 



2 . 8 . 2 2 



2.8.2 .3 



Double-Instrument Fixed-Rack Mounting Kit (Option SOB) 



The kit comprises: 

Item 

Short mounting bracket 
Screw, M4 x 16 
Crinkle washer, M4 
Spacer, plain, M4 x 5 
Spacer, female 
Spacer, male 
Mating plate 
Rivet, plastic 
Screw, M6 x 16 
Finishing washer, M6 
Captive nut, M6 



9SL 



2 

4 

4 

4 

2 

2 

1 

4 

4 

4 

4 



Racal-Dana Part Number 

16-0643 

24-7733 

24-2802 

24-4112 

14-1583 

14-1584 

13-2000 

24-3211 

24-7995 

24-2809 

24-2240 



Prepare both instruments as follows: 

a. Disconnect the AC power cord at the rear panel 

b. Remove the two screws which secure the bezel to the rear panel; 
remove the bezel 

c. Remove the bottom cover by sliding it towards the rear of the 
instrument 



d. Remove the instrument’s feet from the bottom cover 

e. Replace the bottom cover. Replace and secure the bezel 

f. Remove the four plugs from the sides of the instrument. This will 
reveal two threaded holes in each side frame 

g. Remove two buffers from the bezel at the side which is to be at the 
center of the rack 



Assemble the kit to the instruments as follows: 

a. At the sides which are to be at the center of the rack, secure the 
female spacers to one instrument and the male spacers to the other. 
The spacers screw into the threaded holes in the side frames 

b. At the other side of each instrument, secure a mounting bracket to the 
side frame, using two plain spacers, M4 screws, and crinkle washers. 
Position the spacers between the mounting bracket and the side frame 

c. Fit the male spacers on one instrument into the female spacers on the 
other 
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2.8.3 

2.8.3.1 



2. 8. 3.2 



2. 8. 3. 3 



d Position the mating plate to bridge the gap “en the beze^ 
Secure it by pushing the plastic rivets through the plate into the buffer 

holes 

e Fit the finishing washers to the M6 screws. Hold 

up to the rack in the required position, and secure the brackets 

rack using the M6 screws and nuts 

PCB-Mounted Frequency Standard (Option Q4T) 

The kit comprises: 



Qty 



Racal-Dana Part Number 



11-1610 

19-1208 

24-2801 

24-7721 



Item 

Plate assembly 

Oscillator PCB 

Crinkle washer, M3 

Screw, M3 x 6 

Install the PCB-mounted frequency standard as follows: 

a. Disconnect the AC power cord at the rear panel 

b. Remove the two screws which secure the bezel to the rear panel; 
remove the bezel 

c. Remove the top cover by sliding it towards the rear of the instrument 

d. Remove the frequency standard already instaned. Instructions are 
given in paragraphs 2. 8. 3.3 or 2. 8.4. 3, according t yp 

e Secure the PCB to the plate assembly, using an M3 screw and washer 
from the kit. The screw should be passed through the , mounting : hole i 
the board and screwed into the threaded spacer of the plate 
assembly. The component side of the board should be towards the 
plate assembly 

f. Connect the PCB to the motherboard at PL14, with the plate assembly 
towards the rear panel of the instrument 

g. Secure the plate assembly to the rear panel, using two M3 screws and 

= * washers. The screws pass through the holes adjacent to the FREQ STD 

ADJUST aperture and screw into the plate assembly 

h. Replace the top cover. Replace and secure the bezel 

Remove the PCB-mounted frequency standard as follows: 

a. Remove the two screws adjacent to the FREQ STD ADJUST aperture 
in the rear panel 

b. Pull the PCB and plate assembly upwards until the board is 
disconnected from the motherboard 
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Standards (Options Q4A and 04E) 



2.8.4 

2.8.4.1 



2. 8. 4. 2 



2. 8.4. 3 



2.8.5 

2.8.5.1 



Ovened Frequency 



The kit comprises: 

Item 

Oscillator assembly 1 

Crinkle washer, M3 2 

Screw, M3 x 6 2 



Racal-Dana Part Number 

11-1710 for 04 A 
404386 for Q4E 
24-2801 
24-7721 



Install the frequency standard as follows: 



a. 



b. 



c. 



d. 



e. 



f. 



Disconnect the AC power cord at the rear panel 

Remove the two screws which secure the bezel to the rear panel: 
remove the bezel 

Remove the top cover by sliding it towards the rear of the instrument 



Remove the frequency standard already installed. Instructions are 
given in paragraph 2.8.3.3 or 2. 8.4.3, according to type 

Connect the flying lead on the oscillator assembly to SK14 on the 
motherboard 



iecure the oscillator assembly to the rear P^ el ° f th ^ h ns i r “T®" e ^ 
[sing the M3 screws and washers. The screws pass through the ! holes 

tdjacent to the FREQ STD ADJUST aperture and screw into the 

tc/MlIfltor assembly 



g. Replace the top cover. Replace and secure the bezel 
Remove the frequency standard as follows: 

a. Remove the two screws adjacent to the FREQ STD ADJUST aperture 
in the rear panel 

b. Lift the oscillator assembly out of the chassis and disconnect the 
flying lead from the motherboard at PL14 

Reference Frequency Multiplier (Option 10) 



The kit comprises: 

Item Qly. 

Frequency multiplier ■- 

Crinkle washer, M3 2 

Screw, M3 x 6 2 



Racal-Dana Part Number 

19-1164 

24-2801 

24-7721 
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2. 8. 5. 2 



Install the reference frequency multiplier as follows: 



2.8.6 
2. 8. 6.1 



a. Disconnect the AC power cord at the rear panel 

b. Remove the two screws which secure the bezel to the rear panel; 
remove the bezel 

c. Remove the top cover by sliding it towards the rear of the instrument 

d. Remove the frequency standard if an ovened type is installed 

e. Remove the shorting link from between pins 8 and 9 on PL16 

NOTE: 

This link should be stored in a safe and convenient place. It 
must be replaced if Option 10 is removed from the instrument 

f. Connect the frequency multiplier PCB to the motherboard at PL16 and 
PL17, with the threaded spacers towards the right-hand side frame 

g. Secure the PCB to the side frame, using the M3 screws and washers 

h. Replace and secure the frequency standard if it was removed in step d 

i. Replace the top cover. Replace and secure the bezel 

GPIB Interface (Option 55) 



The kit comprises: 
Item 



SSL 



Racal-Dana Part Number 



GPIB PCB assembly 1 

Lock washer, M3 2 

Screw, M3 x 6 2 



19-1146 

24-2813 

24-7721 



NOTE 1: 



This option cannot be installed in an instrument already 
provided with the battery pack option. 

NOTE 2: 



The software version number (the first. part of the decimal 
number) on the GPIB ROM (IC10) must be the same as that 
for the main instrument ROM (IC22 on the motherboard). 
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2. 8. 6. 2 Install the GPIB interface option as follows: 

a. Disconnect the AC power cord at the rear panel 

b. Remove the two screws which secure the bezel to the rear panel; 
remove the bezel 

e. Remove the top cover by sliding it towards the rear of the instrument 

d. Remove the blanking plate from the rear panel by pushing out the 

plastic rivets from the inside of the instrument 

e Hold the GPIB PCB, component side down, with the GPIB connector 
towards the rear panel. Connect the ribbon cable to the motherboard 
at SK4 

f Tilt the board, and lower it into the instrument. Position it with the 
support brackets just below the top flanges of the side frames 

e Slide the board towards the rear panel so that the support brackets 
enter the grooves immediately below the top flanges of the side 

frames 

h. Secure the bracket which carries the GPIB connector to the rear panel 
using the M3 screws and washers 

NOTE: 

The screws and washers provide the ground connection 
between the GPIB connector and the instrument chassis. 

Tighten the screws firmly to ensure that a good connection is 

obtained * 

i. Replace the top cover. Replace and secure the bezel 

2.8.7 Battery Pack (Option 07) 

2. 8.7.1 The kit comprises: 

Item 

PCB assembly 
Mounting bracket 
Battery pack 
Cover plate 
Crinkle washers, M3 
Screws, M3 
Crinkle washers, M4 
Plain washers, M4 
Screws, M4 
Spare fuse, 3 AT 



fit v 



Rfloal-Dana Part Number 



11-1722 

11-1599 

11-1723 

13-2040 

24-2801 

24-7721 

24-2802 

24-2705 

24-7730 

23-0069 



2-10 




NOTE: 



This option cannot be installed in an instrument already fitted 

with the GPIB interface option 

2.8 .7.2 Install the battery pack as follows: 

a. Disconnect the AC power cord at the rear panel 

b. Remove the two screws which secure the bezel to the rear panel; 
remove the bezel 

c. Remove the top cover by sliding it towards the rear of the instrument 

d. Remove the blanking plate from the rear panel by pushing out the 
plastic rivets from the inside of the instrument 

e. If a PCB-mounted frequency standard is installed, remove the two 
screws adjacent to the FREQ STD ADJUST aperture 

f. Remove the four screws which secure the rear panel to the side frames 

g. Ease the- rear panel away from the instrument until it disconnects from 
the motherboard at PL19- and PL2G 

h. Hold the PCB assembly with the switches towards the rear of the 
instrument and the PCB connector pointing downwards 

i. Lower the PCB assembly into the chassis and connect the PCB to the 
motherboard at PL21, taking care that it mates correctly 

j. Replace and secure the rear panel 

k. If a PCB-mounted frequency standard is installed, secure it to the rear 
panel with the screws removed in. step e 

l. Position the cover plate over the switch protruding through the rear 
panel. Secure the cover plate and the rear panel to the PCB assembly 
using the M3 screws and washers 

m. Secure the mounting bracket to the right-hand side frame using two 
M4 screws and washers. The horizontal flange should be towards the 
top of the instrument 

n. Position the battery pack within the chassis using the supporting lugs 
resting on the mounting bracket. Secure the battery pack to the left- 
hand side frame using two M4 screws and washers 
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o. Secure the supporting lugs to the mounting bracket using M4 screws 
and washers 

p. Connect the flying lead on the battery pack to the connector on the 
PCB assembly 

q. Replace the top cover. Replace and secure the bezel 
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SECTION 3 



LOCAL OPERATION 



3J INTRODUCTION 

3JJ This section contains information for operating the 1991/1992 as a bench 

instrument. It provides Front and Rear Panel Descriptions, Measurements Procedures, 
and Miscellaneous Operating Instructions. 

3aa The instrument should be prepared for use in accordance with the 

instructions given in Section 2. If the instrument is being used for the first time or at a 
new location, ensure that the setting of the AC voltage selector is correct. 



322 PANEL DESCRIPTIONS 



3a J Front Panel Features 

3.2 .1.1 Refer to Table 3.1 and the front-panel figures. They show and briefly 
describe the front -panel controls, indicators, and connectors. 



Table 3 J - Front-Panel Controls, Indicators, and Connectors 




Reference 


Item 


Function /Description 


0 


Display 


A 7-segment LED digital display. 
Used to display: 






- measurement results 

- numbers for entry into an 
internal store 

- numbers recalled from an 
internal store 

- error messages 






The display format uses an 
engineering format with 9-digit 
mantissa and 1-digit exponent. The 
exponent is normally a multiple of 
three 
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Table 3 J- - Front-Panel Controls, Indicators, and Connectors (Confd) 



Reference 


Item 


Function/Description 






The exponent digit is blanked and 
should be assumed to be zero 
during the following: 






a. Phase measurement 

b. Totalize measurement with 
less than ten digits 

c. Number entries from the 
numeric keypad not involving 
an exponent 




0/F LED 


Lights when the readout overflows 
the ninth digit of the display 




REM LED 


Lights when the instrument is 
operating under remote control 




ADDR LED 


Lights when the instrument is 
acting as a listener or as a talker 




SRQ LED 


Lights when the instrument 
generates a service request 




EXT STD LED 


Lights when the instrument is 
operating from an external 
frequency standard 




GATE LED 


Lights while a measurement cycle 
is in progress 




Display Units LEDs 


The Hz indicator lights for a 
frequency display. The s indicator 
lights for a time display. Neither 
indicator lights for a display of 
phase angle, ratio, total, trigger 
level, or a number 




TRIG LEVEL 
Control LED 


Lights when a trigger level is being 
displayed. The displayed trigger 
level can be stepped up or down 
using the A and t keys, or can be 
changed using the numeric keypad 




RESOLUTION Control LED 


Lights to show that the resolution 
of the display can be changed by 
means of the A orf keys 
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Table 3J. - Front-Panel Controls, Indicators, and Connectors (Cont*d) 



© 
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1992 nanosecond UNIVERSAL COUNTER — A- 



A 



A: 



(5 0 



Reference 


Item 


Function/Description 


(D 


Step-Up A and 
Step-Down t Keys 


Used to step the display resolution 
or the displayed trigger-level value 
up or down 


“0 


FUNCTION Keys (At) 


Select in succession the counter's 
measurement functions. The 
corresponding FUNCTION LED is 
lit. Function selection ,T wraps 
around" at both ends 


— 0 


HOLD Key 


Successive operation toggles the 
instrument in and out of the Hold 
(single-shot measurement) mode. 
The LED lights in the Hold mode. 
Readings are triggered using the 
RESET key 

When the instrument is in the 
Manual Totalize mode (using 
Special Function 61), successive 
operation of the HOLD key will 
start and stop the measurement 
cycle 


E 5 


RESET/CONTINUE 
(LOCAL) Key 


This key has the following three 
functions: 

RESET 

Clears the display and triggers a 
new measurement cycle when the 
instrument is in the measurement 
mode 
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T&ble 3a - Front-Panel Controls, Indicators, and Connectors (Cont<d) 



Reference 



Item 



Func tion /Descrip tion 



STBY/CHRG Key 



CONTINUE 

Returns the instrument to the 
measurement mode and triggers a 
measurement cycle, following the 
display of a number or constant 
recalled from store. It can also be 
used to clear the OP £r display 

LOCAL 

Returns the instrument to front- 
panel control from remote GPIB 
control, provided local lockout is 
not set 



Successive operation toggles the 
instrument in and out of the 
standby state. The LED lights 
when the instrument is in the 
standby state. In standby, power is 
supplied only to internal frequency 
standard and memories 



T57 



POWER (ON/OFF) Button 



Controls the AC power to the 
instrument 






Data Entry Keys/LEDs 



NOTE: 

Designators for shifted 
key functions are under- 
lined 



Permit data entry and user 
interface with the 1991/1992 other 
than input signal conditioning and 
measurement functions 



©@ 



Unshifted Key Functions: 




© 



Numeric Keys (0-9) 



Entry of numbers and constants for 
math, special functions, time- 
interval stop delays and trigger 
levels. When a numeric key is 
pressed, the measurement in 
progress is aborted and the display 
shows the entered number 
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Table 3 J. - Front-Panel Controls, Indicators, and Connectors (Cant'd) 




Reference 


Item 


Function/Description 


(xm 


Decimal Point (.) Key 


Inserts a decimal point during 
numeric entry 




Shifted Key Functions: 




(IOC) 


SHIFT Key/LED 


Enables any shifted key function. 
After pressing a shifted key 
function (except for STORE and 
RECALL), counter returns to its 
unshifted state with the SHIFT 
LED turning off 


(iQD) 


CE Key 


Clears current display number and 
entry 


(W) 


DELAY Key/LED 


Enables a TI A-**B or Totalize A by 
B stop delay (SHIFT DELAY). 

Also, stores ( (value) SHIFT 
STORE DELAY), and recalls 
(SHIFT RECALL DELAY) a stored 
stop delay 


(WF) 


Positive/Negative 
(+/-) Sign Key 


Toggles sign of entered number 
(mantissa and/or exponent) 
between positive (no sign displayed) 
and negative (sign displayed) 


& 


EXP Key 


Changes the data entry mode so 
that the next number entered is the 
exponent 
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Table 3JL — Front-Panel Controls, Indicators, and Connectors (Cont*d) 



Reference 



Item 



Function/Description 












SF Key/LED 



STORE Key 



RECALL Key 



(R-X)/Z Math Key/LED 



X/Z Keys 



Enables all selected special 
functions (SHIFT SF). Also, stores 
( (NN) SHIFT STORE SF) and 
recalls (SHIFT RECALL SF) 
special functions. See Subsection 
3.8 for further details 

Stores constants for math functions, 
time-interval delay, and special 
functions 

Recalls constants for math functions, 
time-interval delay, and special 
functions 

Enables selection of math 
computation mode 

Store and recall math computation 
constants (X and Z) 




11 



0 



INPUT A and B Signal 
Conditioning Keys/LEDs 



AUTO TRIG Keys/LEDs 



Toggles to select auto-trigger or 
manual trigger level. The LED 
lights when auto-trigger is selected 
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Table 3J. - Front-Panel Controls, Indicators, and Connectors (Confd) 






Item 


Function/Description 


© 


TRIG LEVEL Keys/LEDs 


Toggles to display the trigger level 
in use or to enter a new trigger 
level. The LED flashes when the 
trigger level is being displayed^ 
(The trigger-level control LED(2J 
will also light.) 


© 


DC/AC Keys/LEDs 


Toggles to select AC or DC 
coupling of the input signal. The 
LED lights when DC coupling is 
selected 


© 


_f /\Keys/LEDs 


Toggles to select the positive-going 
(lO or negative-going U~) edge of 
the input waveform for triggering 






The LED lights when the positive- 
going edge is selected 


© 


50 £2/1 MS2 Keys/LEDs 


Toggles to select 50£2 or 1M£2 input 
impedance. The LED lights when 
5 oh is selected 


© 


xlO/xl Keys/LEDs 


Toggles to select attenuation of 
the input signal. With xlQ 
selected, the input is attenuated by 
a factor of 10. The LED lights 
when xlO is selected 




FILTER Key /LED 


Toggles to enable or disable the 
Channel A's input filter. LED 
lights when the filter is enabled 
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Table 3J. - Front-Panel Controls, Indicators, and Connectors (ContVtt 




Function/Description 



Toggles to connect or disconnect 
the signal at Channel A's input into 
both Channels A and B (parallel 
COMmon configuration) 

LED lights when the COM mode is 
selected 

In COM mode, Channel A's AUTO 
TRIG key controls both Channels A 
and B. Channel B’s AUTO TRIG 
key is rendered inoperative. 

Channel B's AUTO TRIG LED 
follows the lit/unlit state of 
Channel A’s LED 

Both Channels A and B adopt the 
same trigger level with auto- 
trigger level selected. Different 
trigger levels can be set in the two 
channels , however, when manual 
trigger level is selected 

Channel A's 50f2/lM£2, xlQ/xl and 
DC/AC keys control both chan- 
nels. Channel B’s xlO/xl and 
DC/AC LEDs follow the lit/unlit 
state of Channel A’s LEDs. Chan- 
nel B’s 50 ft/1 LED continues to 
show the impedance of Channel B's 
input 

BNC connectors for INPUT(s) A 
and B. INPUT A (DC to 160 MHz) 
is used for all functions except 
Frequency C. INPUT B (DC to 
100 MHz) is used with INPUT A for 
Time Interval, Ratio A/B, Totalize, 
and Phase measurement. INPUT B 
is used with INPUT C for Ratio 
C/B. Special Function 21 intern- 
ally exchanges INPUTS A and B 
(providing, e.g., PERIOD B, etc. 
measurement capability) 
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Table 3J - Front-Panel Controls, Indicators, and Connectors (Pant'd) 
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of* A j — flA TTO C/B 
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□ □:! L_i _ 

1MQ *1 1 ,M< ^ ‘ 

wnaER ilMCou a 



INPUT C 
soa 



x * / \ ' 



_jw tum 

. - tOO 4fi, 



Reference 



INPUT C (Model 1992 only) 



TRIG LEDs /Inputs A and B 



Function/Description 

BNC connector for high-frequency 
INPUT C (40 MHz - 1.3 GHz). 
INPUT C is used with INPUT B for 
Ratio C/B. Special Function 21 
provides Ratio C/A capability. 
Protection against excessive signal 
levels (> 5V rms) is provided by a 
fuse mounted in the input socket 

Tri-state LEDs indicating the 
counter's trigger status: 

a. LED On - trigger level too low 
or input signal level held in a 
high state 

b. LED Flashing - channel being 
triggered 

c. LED Off - trigger level too 
high or input signal level held 
in a low state 



3.2.2 Rear Panel Features 

3.2.2.1 Refer to Table 3.2 and figure at top. They show and briefly describe the 
rear -panel controls and connectors. 
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Table 3.2 - Rear-Panel Controls and Connectors 



Reference 


Item 


Function /Descrip tion 


Ci) 


AC Power Input Socket 


Standard connector for the AC 
power supply. A RFI filter is 
incorporated on the instrument 
motherboard 




VOLTAGE SELECTION Window 


Line voltage selection is changed 
by repositioning a small printed 
circuit card inside the instrument. 
The selected voltage can be viewed 
through the small open window . 
See Subsection 2.4.2 for line 
voltage selection procedure 


© 


LINE FUSE 


A 1/4 in x 1-1/4 in glass cartridge 
Slow -Blow fuse. Line fuse ratings 
for available line voltages are 
shown on the rear panel to the 
right of the fuse receptacle. See 
also Subsection 2.4.3 in this manual 


© 


TRIGGER LEVEL OUTPUTS 
(A, B) 


Outputs for Inputs A and B trigger 
levels. Voltage range at both 
output pins is t 5.1V, regardless of 
attenuation 




NOTE: _ 

Connec tors ( 5 ) through (Y) 
are BNCs W 




© 


10 MHz STD. OUTPUT 
Connector 


Output for 10 MHz signal from the 
internal reference standard 


© 


EXT. ARM INPUT Connector 


Input for accepting external 
arming/gating control signals 


© 


EXT. STD. INPUT Connector 


Input for connecting an external 
frequency standard. The 

instrument will operate from the 
external frequency standard 

whenever a signal of suitable 
frequency and amplitude is 

applied. The frequency required is 
10 MHz 


© 


FREQ. STD. ADJUST 


Aperture providing access for 
adjusting the internal frequency 
standard 
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Table 3.2 - Rear-Panel Controls and Connectors (Cont*d) 

© © © ® 
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0<»COOf»*Ct ti"* 

p o— r iuoo«y 
b« lor* r#MO*n°9 
covers 
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3 ^ 3 j[ Measurement Functions 

3 3 x 1 Tables 3.3 - 3.9 with figures describe the basic bench functions of the 1991/191- 

NOTE: 

Review as required Table 3.1, References^ and (151 for use 
of Inputs A, B, and C, including Special Function 21 
permitting interchange of Inputs A and B. See also 
Subsection 3.8 and Table 3.12 for special functions* 
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Table 3.3 - Frequency Measurement 




1 . 

2 . 

3. 



Turn power on. 

Select FREQ A or FREQ C (Model 1992 only) using FUNCTION keys@. 

If FREQ A js-selected, set the AC/DC coupling 0 ) , input impedance 0 , and 
attenuator (UF) as required. 






Ensure that the input signal does not exceed the damage 
levels specified in Table 1.1 of this manual. 



Connect the measurement signal to INPUT A (DC to 160 MHz) @ or INPUT C 
(40 MHz to 1.3 GHz) (15). 



0 . 



If FREQ A is selected, select AUTO-TRIG (llA) > or se ^ manua ^ trigger level 
(11B) to the required value. Check that Input A TRIG LED (l6) flashes. 

Select the required display resolution(T)(4) . 

If a frequency below 50 kHz is to be measured in the presence of noise, select the 
filter (12). 

If external arming is to be used, connect the arming signal and enter the required 

special function number. Enable the special functions (U^). Refer to Subsection 
3.8. for special function numbers and procedures. 

Verify that the GATE LED (T) flashes on during gating. 

If single-shot operation is required, select HOLD(6)and press the RESET key(?)to 
trigger each new measurement. 
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Table 3.4 - Period Measurement 




1. Turn power on. 

2. Select PERIOD A using FUNCTION key^T) . 

3. Set the AC/DC coupling @ , input impedance @, and attenuator (UF) for 
Channel A, as required. 



raaiiicaa 



4. 

5 . 

6 . 

7. 

8 . 
9 . 



Ensure that the input signal does not exceed the damage 
levels specified in Table 1.1 of this manual. 

Connect the measurement signal to INPUT A (©• 

Select AUTOTRIG @ or set the manual trigger level @ to the required 
value. Check that Input A TRIG LED (0 flashes. 

Select the required display resolution©© . 

If external arming is to be used, connect the arming signal and enter the required 

special function number. Enable the special functions (L2H) • Refer to Subsection 
3.8 for special function numbers and procedures. 

Verify that the GATE LED©)flashes on during gating. 

If single-shot operation is required, select HOLD©and press the RESET key0to 
trigger each new measurement. 
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1 . 

2 . 

3. 



4. 

5. 

6 . 

7. 

8 . 

9. 

10 . 




Turn power on. 



Select T.I. A^B using FUNCTION keys(T) . 

Set the AC/DC coupling^Tc) /I0l), input impedance (0E) / (0*) » attenuator 
(UF) / (UL), and slope (flD)/ as required. If the start and stop signals are 

from the same source, select COM A (l3). 




Ensure that the input signals do not exceed the damage levels 
specified in Table 1.1 of this manual. 



Connect the start signal to INPUT A (u). If a separate source for the stop signal is 
used, connect the stop signal to INPUT B (T7 J and set the associated input controls 



as needed. 

Select AUTO-TRIG 0 / (0j) or set the manual trigger levels (UB) / illH) to 
the required values. Check that Inputs A and B TRIG LEDs (is) and 1^8) flash, 



respectively. 

Select the required display resolutior(jXD • 



If internal delayed arming of the stop circuit is required, enter the delay into 
memory and enable the delay (l££). 

If external arming is to be used, connect the the arming signaland enter the 

required special function number. Enable the special functions §M). Refer to 
Subsection 3.8 for special function numbers and procedures. 

Verify that the GATE LEd(T) flashes on during gating. 

If single-shot operation is required, select HOLOjT)and press the RESET key(T)to 
trigger each new measurement. 
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Table 3.6 - Total A by B Measurement 




Turn power on. 

Select TOTAL A by B using FUNCTION keys(?) . 

Set the AC/DC coupling (HC) /J^)» in P ut impedance (HE) / (llj), attenuator 
0 / (0), and slope ^LD) 



.110 as required for both Channels A and B. 
'NOTE: 



The INPUT A slope key selects the slope of the events which 
are counted. The gate time, however, starts on the slope of 
the Channel B signal selected by the INPUT B slope key and 
stops on the opposite slope. 






Ensure that the signal levels do not exceed the damage levels 
specified in Table 1.1 of this manual. 

Connect the signal to be totalized to INPUT A (h) and the control signal to INPUT 



B (17). — . ^ 

Select AUTOTRIG (iTa) / (UG) or set the manual trigger levels (UB j / (UH; to 
the required values. Check that Inputs A and B TRIG LEDS (D3) and (L8) flash, 
respectively. 

If internal delayed arming of the stop circuit is to be used, enter the delay into 
memory and enable the delay (Si). 

If external arming is to be used, connect the arming signal and enter the required 

special function number. Enable special functions a OH). Refer to Subsection 3.8 
for special function numbers and procedures. 

Verify that the GATE LED (T) flashes on when Channel B signal is either high or 
low. 

If single-shot operation is required, select HOLDM^jand press the RESET keyi/^Jto 
trigger each new measurement. 
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Table 3.7 - Manual Totalize Measurement 




Select TOTAL A by B using FUNCTION keys(J). 



Set the AC/DC coupling (He) , input impedance (UE), attenuator ( 0 , and slope 
LID) of Channel A as required. 



Enter^pecial Function number 61 and enable special functions (ULH) . Tlie HOLD 

[CAUTION) 



LED(V)will light. 



Ensure that the input signal level does not exceed the damage 
levels specified in Table 1.1 of this manual. 

Connect the signal to be totalized to INPUT A (14). 

Select AUTO-TRIG (U^) or set the manual trigger level (UB) to the required 
value. Check that Input A TRIG LED(l6) flashes. 

Start and stop a measure meivt using the HOLD key (0). The HOLD LED will turn 
off and the GATE LED (T) will light during gating. The displayed result is 
cumulative over successive measurement cycles. If required, use the RESET key 
(7) to clear the display after a measurement cycle. 
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Table 3.8 - Phase A rel B Measurement 

(J) f© 
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Turn power on. 
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TMM I 4O-IJ00MMI MtJ^no 



nanosecond UNIVERSAL COUNTER — 




17 H 18 



Select PHASE A rel B using FUNCTION keys© . 

Set the AC/DC coupling juc) / (0, input impedance 0 ) / 0^_attenuator 
0 / (0, and slope (L1D1 / 0) as required for INPUTS A and B (\i) and (IT), 



respectively . Selected Wes foiTnput signals for Channels A and B should be the 
same. 



Ensure that the input signals do not exceed the damage levels 
specified in Table 1.1 of this manual. 

Connect the signals to be compared to INPUT A and INPUT B @ and @ 

NOTE: 

For maximum accuracy, connect the larger and cleaner signal 
to INPUT A. n 

Select AUTO-TRIG Q / 0 or set the manual trigger lev^ (UB> 
the required values. ^fieck tffit Inputs A and B TRIG LEDs Obi ana v 

respectively. 

Verify that the GATE LED© Hashes on during gating. 

If single-shot operation is required, select HOLD® and press the RESET 
trigger each new measurement. 

NOTE: 

A phase measurement is always positive, representing the 
angle by which Input A’s signal leads that of Input B The 
signals for phase measurement must be continuous and have 
the same frequency. 






key©' 
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1. Turn power on. 

2. Select RATIO A/B or RATIO C/B (Model 1992 only) using FUNCTION keys® . 

3. Set the AC/DC coupling (lC) /(m), input impedance (UE) / (uj), attenuator 

(llF) / (j® , and slope (llD) / (ff^as required, for INPUTS A @ and B @ and 
INPUT C Q5). 

iCAUTIONl 



4. 

5. 

6 . 
7. 



8 . 

9. 



Ensure that the input signals do not exceed the damage levels 
specified in Table 1.1 of this manual. 



Connect one of the signals to INPUT B @ and the other to INKIT A @ or 
2 05). The lower frequency signal should be connected to INPUT B (^14). 

Select AUTO-TRIG (lIa) / 01g) or set the manual trigger levels ( 11 B) t0 

■he requirL ^values. ^heok 'ffift Inputs A and B TRIG LEDs (gM @^sh, 
•espectively. 



Select the required display resolution®®. 



If external arming is to be used, connect the the arming signaland enter the 

required special function number. Enable the special functions Refer to 

Subsection 3.8 for special function numbers and procedures. 



Verify that the GATE LED® flashes on during gating. 

If single-shot operation is required, select HOLD® and press the RESET key® . 
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3.4.1 Trigger Level Modes 

3 4 11 The trigger level may be set by the operator (manual trigger level) or 
determined ISSy by the instrument (auto-trigger level). ^ ^ 

is the arithmetic mean of the positive and negative-peak values of the input signal The 
two modes are enabled alternately by successive operations of the AUTO TRIG Key 

(UA) / 0g). The LED lights when the auto-trigger mode is selected. 

3.4.2 Displaying and Setting the Manual Trigger Level 



3.4,2. 1 Perform the following procedure: 

a. Select the manual trigger mode using the AUTO TRIG key (UA) / 01 

b. Display the trigger level by pressing the TRIG LEVEL key (UB) / 

0H). The associated LED will flash and the trigger level control 
LED (T) will light 



c. To change the trigger level: 






1. Enter the required value, using the numeric keypad (DM) 

NOTE: 

Up to this point, the instrument can be returned to the measurement 
modewith the trigger level unchanged by pressing the CONTINUE 
key(7) 



or 



-On 



2. Using the step up 4 or step down i control key My. The desired 
trigger level can be entered in 20 mV steps 
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3 . 4.3 
3. 4.3.1 



d. 



Return the instrument to the measurement mode by pressing the TRIG 
LEVEL key (0/(0). The TRIG LEVEL LED and the trigger level 

control LED(jT) will extinguish 

NOTE: 



There is only one trigger level store for each channel. Use of the 
auto-trigger mode will result in the manual trigger level being 
overwritten. 



Displaying the Auto-Trigger Level 



Perform the following procedure: 

a. Select the auto-trigger mode, using the AUTO TRIG key (UA) / ^1G) 

b. Display the auto-trigger level by pressing the TRIG LEVEL key 

j (ll*H). The associated LED will flash and the trigger level 

control LED© will light 

NOTE; 



c. 



Any attempt to make a numeric entry while the auto-trigger level 
being displayed will cause the OP Er (Operator Error) message to 
displayed. 



is 

be 



Return the instrument to the measurement mode by pressing the TRIG 
LEVEL key (0 / 0) or the CONTINUE key©. The TRIG LEVEL 
LED and the trigger level control LED(©will extinguish 
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3.4.4 

3 4 4 1 The auto-trigger level is normally measured continuously and varies if the 

peak 'levels of i the signal Thange. A single-shot measurement of Sr “vel 

made using Special Function 31. This value remains stored as a manual trigger le 1 

until: 

a. Another single-shot measurement is made, or 

b. A new -manual trigger level is entered 

Complete the following to make a single-shot measurement of auto-trigger 
a. Enter Special Function number 31 into the special function register 

(ULH) 



3. 4.4.2 
level: 



b. Enable the special functions (lOH 

c. Select AUTO TRIG (0A) / (ilG). The associated LED lights while the 
level is calculated and stored, and then extinguishes 

3.4.4. 3 Further single-shot measurements are made by selecting AUTO TRIG 

0 / 0G) with Special Function 31 active. 

3.4.5 Automatic Attenuation Setting 

3.4.5.1 When operating in the auto-trigger mode, automatic switching of the xlO 
attenuator occurs as follows: 

a. The attenuator is switched in if the peak-to-peak value of the 
measured signal exceeds 5.1V or if either peak is outside the ±5.1V 

range 

b The attenuator is switched out if the peak-to-peak value of the 
measured signal is less than 4.6V and both peaks are within the ±4.6V 
range 
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3.5 



DISPLAY RESOLUTION 



3.5A 



General Information 



3 5 11 For all measurement functions except TOTAL A by B, the resolution refers 
to 5 the number of zeros displayed when no signal is applied at the input. The resolution 
can be set to display 3 to 10 digits. (For a resolution of 10, the most significant di.it 
overflows the display J A 10% overrange of the display is permitted without a change s of 
range Because of this, an additional digit with a value of 1 may appear at the more 
significant end of the display when measurements are made. 

3.5 19 With some measurement functions, the number of digits appearing may be 
less than the selected resolution to ensure they are rounded to meaningful values. 

3.5.1 .3 When ratio measurements are made, no more than eight digits are displayed, 
regardless of the resolution selected. 

3 5 14 For the TOTAL A by B, the display shows the true total of events counted 
from l to 999 999 999. For higher totals, the exponent is used. 

3 5 15 For the PHASE A rel B, up to four digits may be displayed for frequencies up 
to i MHz and up to three digits for higher frequencies. Leading Q Zeros a re siappressed. 
For frequencies above 10 MHz, the resolution of the display is 10 , and a place-holding 
zero is displayed as the least -significant digit. 

3.5a Setting the Display Resolution 

3 5.2.1 Whenever the resolution control LED is lit, the resolution can be changed 
using the step-up A and step-down f keys. To step up from nine to ten digits, hold the 
step-up key down for approximately two seconds. 



Resolution with External Stop Circuit Arming 



3.5.3 

3.5.3 .1 When external arming of the stop circuit is used, the minimum display 
resolution is governed by the arming period as shown in Table 3.10. 



Table 3 J.G - Resolution with External Arming 



Arming Period 


Minimum Resolution 


Less than 100 ps 


4 


100 ps to 1 ms 


5 


1 ms to 10 ms 


6 


10 ms to 100 ms 


7 


100 ms to Is 


8 


Is to 10s 


9 



3.6 GATE TIME 

3.6.1 For frequency, period, and ratio measurements, the gate time is related to 

the selected resolution selected as shown in Table 3.11. 
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Table 3 JL1 - Resolution and Gate Time 



Resolution 


Gate Time 


10 (9 digits + overflow) 
9 
8 
7 
6 
5 
4 
3 


10s 

Is 

100 ms (see NOTE 2) 
10 ms 
1 ms 
1 ms) 

1 ms * (see NOTE 3) 
1 ms 

J 



NOTE 1: 

The gate times shown in the above table are nominal. Due to 
the use of the recipromatic counting technique, the gat 
time may be extended by: 

a Up to one period of the input signal on FREQ B and 
RATIO A/B 

b. Up to two periods of the input signal on FREQ A and 
PERIOD A 

c Up to 64 periods of the input signal on FREQ C and 
RATIO C/B 

NOTE 2: 

At power-on, a display resolution of 8 is selected. 

NOTE 3: 

Measurements are averaged when resolutions of 3, 4, or 5 are 
selected. 

, e « FnP PHASE A rel B, the gate time depends upon the signal frequency. The 

time is approximately ^5 ™ for frequencies above 200 Hz, but is increased at lower 

frequencies. 

3.7 STOP CIRCUIT DELAY (HOLD OFF) 

3.7ol Use of the Delay 

3 7 l'l The stop circuit can be delayed when T.I. A-*B or TOTAL A . by B is 
selected. The required delay is entered into an internal store by the operat ■ • el y 

S can then be enabled and disabled as required. At power-up, the delay is set 

204.8 us (minimum delay). 

3 7 12 The delay can be used to prevent the stop circuit from being triggered 
prematurely by spurious signals such as those resulting from relay contact bounce, 
principle of stop circuit delay is shown in Figure 3.1. 
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START 




WITHOUT DELAY 




WITH DELAY 

A. DESIRED MEASUREMENT 
8* ACTUAL MEASUREMENT 
C « STOP DEL AT (HOLD OFF) 



Figure 3a - Use of Stop Circuit Delay 



3.7a 

3.7.2 .1 



Displaying the Delay 

The value of the delay being stored can be displayed by pressing 



i SHIFT 



RECALL 



DELAY 



3.7.3 



Changing the Delay 



3. 7.3.1 A new delay value is entered into its store by using the numeric keypad. 
Employ either direct decimal or exponential format. For example, a delay of 305 jis may 
be entered using one of the following key sequences: 



□ 0 go a a 0 a [shift] i store] 



or 



Ul GO m [shift] [exp] 0 [shift] [+t\ [ shift] ] stor e] [delay] 

The instrument returns to the measurement mode automatically once the 
new delay value is stored. 
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3 7 3 2 The value of the delay entered is rounded to the nearest 25.6 ys before it is 
stored The permitted range of delay is from 204,8 ps to 800 ms. Attempted entry of an 
out^f-range ^Talue will re slit in the' display of OP Er. The number in the delay store is 

retained when the instrument is switched to standby. 



3.7.4 Enabling and Disabling the Delay 

3. 7. 4.1 The stop delay is enabled and disabled by means of the sequence 

SHIFT] Idelayi 

The DELAY LED lights when the delay is enabled. 

3.8 SPECIAL FUNCTIONS 

3.8.1 Special Function Numbering 

3.8.1.1 The special functions provided for operator use are listed in Table 3.12 
Each special function is defined by a two-digit number. 



3.8J2 Special Function Register 



3 8 2.1 One special function from each decade is 
register. Only the second digit is stored: the decade is 
digit in the register. The default state is with 0 entered 
of the register can be displayed by pressing: 



entered into a special function 
indicated by the position of the 
in each position. The contents 



i SHIFT 



.recall! 




A typical display is illustrated in Figure 3.2. 
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Table 3 J.2 - Special Functions 



Function Number 



Function 



10 

11 

12 

13 

14 

15 

16 

17 

18 

20 

21 

30 

31 

40 

41 

42 

43 

44 

50 

51 

52 

60 

61 

70 

71 

72-76 

77 

78 



> Arming 



Start 

Internal 
External +ve 
External -ve 
Internal 
Internal 
External +ve 
External +ve 
External -ve 
External -ve 



Internal 
Internal 
Internal 
External +ve 
External -ve 
External +ve 
External -ve 
External +ve 
External -ve 



Normal Operation 

Channel A and B interchanged (see NOTE 1) 

Continuous measurement of auto-trigger level 
Single-shot measurement of auto-trigger level 



150 ms between displays 

0 between displays 

Is between displays 

10s between displays 

1 300s between displays 

[ Trigger level 
] Signal positive peak 
[Signal negative peak 



Select elapsed time 
between displayed 
measurement cycles 

Value displayed 
by operation of 
TRIG LEVEL 

Measurement made with J* Normal TOTAL A by B 
TOTAL A by B selected [ Manual Totalize 

Function with { 10 MHz check 

CHECK selected [ LED check 

Reserved for diagnostic testing 
Channel A relay check 
Channel B relay check 



See 

NOTE 2 



NOTE 1: 

Special Function 21 permits FREQ B, PERIOD B, T.I. B 
For these functions: 



•A, TOTAL B by A, and Phase B rel A. 



a. FREQ B is specified to 100 MHz only 

b. PERIOD B is specified down to 10 ns . 

c. TOTAL B by A operates for one complete cycle of the Channel A signal. The stop circuit 

delay is available on Channel A 



NOTE 2: 

Special Functions 40, 42, 43, and 44 are only available when in local control. Special Function 
41 is selected automatically when in remote control. 



3-26 




Figure 3.2 - Special Function Register Display 
3.8.3 Setting the Special Function Register 

3. 8. 3.1 Before a special function can be used, its unique number must first be 

entered into the special function register. Use key sequence: 




where NN is the special function number to be stored. The digits enter the display as the 
keys are pressed. The instrument returns to the measurement mode automatically once 
the special function number is stored. 

3. 8. 3.2 When a special function number is stored, it overwrites the number stored in 
the same decade. To remove a number from the register, another special function 
number from the same decade must be stored. 

3. 8. 3. 3 The numbers stored in the register are retained while the instrument is in 
the standby mode. 



3.8.4 Enabling and Disabling the Special Functions 

3.8.4.1 The default state corresponds to the default state of the special function 
register, i.e., with Special Functions 10, 20, 30, 40, 50, 60, and 70 enabled. Special 
functions whose numbers are entered in the special function register are enabled and 
disabled using the following key sequence: 




The SF LED lights when special functions are enabled. 
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t?E?E?J?£?E? ‘E? E? E? E? E? o £ E? t? 



NOTE: 



A special function entered into its register while the special 
functions are enabled will be enaoled immediately. 



3.9 ERROR CODES 



3.9.1 

indicated on 



The instrument is able to detect a number of error states which are 
the display. Table 3.13 list the meanings of the various error codes. 



Display 



31 



Er 

50 

51 

52 

53 

54 

55 

56 

57 

58 
60 
61 



Table 3 J.3 - Error Codes 



Error Description 

Phase measurement attempted on signals of different frequencies 
Measurement result too large for the display 
Overflow of internal counters 
Error in numerical entry 

Incorrect result obtained when in Check mode 

r X10/X1 

5012/1 Ma 

Channel A \ 



l Relay or 
I amplifier failure 



i COM A 



DC/AC 

FILTER 



J xlO/xl 

Channel B 1 5012/1 M12 
l DC/AC 



Microprocessor paging fault 1 During power-up 
Microprocessor RAM fault J self check 



NOTE: 



Error codes Er 51 to Er 55 will only be generated with Special 
Function 77 active. Error codes Er 56 to Er 58 will only be 
generated with Special Function 78 active. 



3.9.2 Clearing the Error Codes 

3. 9.2.1 Error code Er 01 is cleared by: 

a. Making a phase measurement on signals of equal frequency 

b. Selecting another measurement function 

3.9.2 .2 Error codes Er 02 and Er 03 are cleared by: 

a. Obtaining a measurement result that is within range 

b. Selecting another measurement function 

3. 9.2. 3 OP Er is cleared by pressing ! RESET] 
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3. 9.2 .4 



To clear Er 60 and 61 refer to the Fault Finding Chart in Figure 6.12 

MATH FUNCTION 



3JL0 

3J.0JL General Information 

3.10.1.1 The math function may be used with all measurement functions except 
Phase A rel B and CHECK. Its use permits the measured value to be offset and/or scaled 
before being displayed. 

3.10.1.2 When the math function is active, the display indicates: 

Measurement Result - X 
Z 

where X and Z are values entered by the operator into instrument stores. When the 
instrument is first powered on, X is set to 0 and Z to 1. 

NOTE: 

It is possible to set the constant Z to zero. However, any 
attempt to use the math function with this value set will 
cause an error code to be generated. 

3.10.1.3 Table 3.14 shows how to set constants X and Z to obtain displays of ratio, 
offset (null), and percentage difference. 



Table 3 J.4 - Uses of Math Function 



Function Displayed 


X 


Z 


Ratio: Measurement/N 


0 


N 


Offset: Measurement - N 


N 


1 


Percentage difference: 100 ( Measure ment-N)/N 


N 


N/100 



3J022 

3.10.2.1 



Displaying the Math Constants 

The values held in the X and Z stores can be displayed by pressing either 

or 



SHIFT! RECALL! IX 



[ SHIFT] [RECALL 



3J.0.3 Changing the Math Constants 

3.10.3.1 New values are entered into the math-constant stores using the numeric 
keypad. Employ either direct decimal or exponential format. For example, a value for X 
of 0.0231 may be entered using one of the following key sequences: 



or 



Q ® 0 @ 0 [shift] 1 store! [Tj 

[Tj [Tj jT] 1 shift) 1 exp! 0 1 shift| !+/-] | shift) 1 store 



X 
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The instrument returns to the measurement mode automatically once the new math 
constant is stored. 

3.10.3.2 The ranges of permissible values' are as follows: 

a. lx 10’ 9 < Z <1 x 10 10 

b. 0 

c. -1 x 10 10 <Z< -1 x IQ' 9 



For negative numbers, the ninth digit is available, but not displayed. 



3.10.4 

3.10.4.1 



Enabling and Disabling the Math Function 

The math function is enabled and disabled by means of the key sequence 



SHIFT 



i(R-X)/Z 



The (R-X)/Z LED lights when the math function is enabled. 



3.11 EXTERNAL ARMING 

3J.1 J. General Information 

3.11.1.1 This feature allows the start and/or stop point to be synchronized to a real- 
time event or complex signaL The arming signal is connected to the rear-panel input and 
the appropriate special function selected (see Table 3.12). Measurement gate opening 
and closing are still determined by the input signal, but now can be conditioned (armed) 
by the external arming signal. Minimum start-to-stop external arming period is 50 ps (80 
ps for RATIO A/B). 
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SECTION 4 



GP1B OPERATION 



4J 



4aa 



GENERAL PURPOSE INTERFACE BUS (GPIB) 



Introduction 



4 111 This subsection provides operating information for the 1991/1992 using the 
GPIB interface The IEEE-488-1978 interface permits remote control of all the counter s 
functions except POWER ON/OFF and STBY. Inputs and outputs are made via a standard 
2 4-o in connector (see Figure 4.1) on the rear panel. Pin location, signal line 
identification and GPIB operation comply with IEEE-STD-488-1978. An adapter, Rac a 1- 
Dana P/N 23-3254, to convert the connector to the IEC 625-1 standard is available as an 
oDtional accessory. The GPIB provides interface capability with other instruments and a 
conCue^™ng the interfaced structure (see Figure 4.2). This figure also shows 
signal Une dSignations and pin assignments. IEEE-STD-488-1978 subsets available are 

listed in Table 4.1. 




Pin No. 


Assignment 


Pin No. 


Assignment 


1 


DIO 1 


13 


DIO 5 


2 


DIO 2 


14 


DIO 6 


3 


DIO 3 


15 


DIO 7 


4 


DIO 4 


16 


DIO 8 


5 


EOI 


17 


REN 


6 


DAV 


18 


GND, (6) 


7 


NRFD 


19 


GND, (7) 


8 


NDAC 


20 


GND, (8) 


9 


IFC 


21 


GND, (9) 


10 


SRQ 


22 


GND, (10) 


11 


ATN 


23 


GND, (ID 


12 


SHIELD 


24 


GND, (5 AND 17) 



Figure 4 J. - GPIB Connector (Rear Panel) 
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DATA 

HANOSHAKE 

INTERFACE 




Pin 


Nomenclature 


Description 


1 


DIO-1 Data In /Out Bit 1 (LSB) 




2 


DIO-2 Data In/Out Bit 2 


Data lines are used to 


3 


DIO-3 Data In/Out Bit 3 


4 


DIO-4 Data In/Out Bit 4 


transfer data from one 


13 


DIO-5 Data In /Out Bit 5 


instrument to another 


14 


DIO-0 Data In/Out Bit 6 




15 


DIO-7 Data In/Out Bit 7 




16 


DIO-8 Data In/Out Bit 8 




6 


DAV (Data Valid) 


Handshake lines operate 


7 


NRFD (Not Ready for Data) 


in a proper time sequence 


8 


NDAC (Not Data Accepted) 


for complete communication 
between instruments 


5 


EOI (End or Identify) 


Interface lines are used to 


9 


IFC (Interface Clear) 


10 


SRQ (Service Request) 


provide an orderly flow of 


11 


ATN (Attention) 


information between units 


17 


REN (Remote Enable) 




12 


SHIELD 




18 


GND (6) 




19 


GND (7) 




20 


GND (8) 




21 


GND (9) 




22 


GND (10) 




23 


GND (ID 




24 


GND (5 and 17) 

- — — 





Figure 4 J2 - Interface Signal Pin Assignments 
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ij gpib description 

4 , , Re fer to Figure 4.2. There are 24 lines available at the GPIB connector, 

including 16 signal and 7 ground return lines, and one shield All of the data bus lines 
either input or output lines, having the following characteristics. 



Logic Levels: 



1 = Low = < . 8 V 



0 = High = ^2.QV 



Input Loading: 
Output: 



Each input = one TTL load 

The output is capable of driving 15 interface bus loads. It 
consists of an open^ollector driver and is capable of 
sinking 48 mA with a maximum voltage drop of 0.4 volts. 
See the IEEE-488 Electrical Specifications 
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Table 4.1 - IEEE-488-1978 Standard toterface Subset Capability 



GPIB 

Sitoset 


Description 


Applicable Capability 


SHI 


Source Handshake 


Complete Capability 


AH1 


Acceptor Handshake 


Complete Capability 


T5 


Talker 


Complete Capability: 

(1) Basic Talker 

(2) Serial Poll 

(3) Talk Only Mode 

(4) Unaddress if ML A 


TEO 


Extended Talker 


None 


L4 


Listener 


Complete except Listen Only 

(1) Basic Listener 

(2) Unaddress if MTA 


LEO 


Extended Listener I 


None 


SRI 


Service Request 


Complete Capability 


RL1 


Remote/Local 


Complete Capability: 

(1) REN - Remote Enable 

(2) LLO - Local Lockout 

(3) GTL - Go to Local 


PPO 


Parallel Poll 


No Capability 


DC1 


Device Clear 


Complete Capability: 

(1) DCL - Device Clear 

(2) SDC - Selected Device 

Clear 


DTI 


Device Trigger 


Complete Capability: 

GET - Group Execute Trigger 


CO 


Controller 


No Capability 


El 


Open Collector Bus Drivers 
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4_2jj The signal lines shown in Figure 4.2 consist of three functionally separate 

sets: Data, Handshake, and Interface. 

4.2 .2.1 Data - the data lines consist of DIO-1 to DIO-8. These lines are the signal 
channels over which data flows between all instruments on the bus in bit-parallel, byte- 
serial form. 



4 2 2 2 Handdiake - these three transfer lines consist of: DAV (Data Valid), NDAC 
(Not ’Data Accepted), and NRFD (Not Ready for Data). These lines provide 
communication between GPIB bus members (i.e., between the instrument that is talking 
and the instrument(s) that are listening) to synchronize the information flow across the 
eight data lines. These lines derive their nomenclature from their meaning in the low or 
1 state (e.g., when NRFD is low, the device is Not Ready for Data). 

a. DAV - when low, it signifies that valid information is available on 
the data lines 



b. NRFD- when low, it signifies that the instrument is not ready to 

accept information 

c. NDAC- when low, it signifies that information is not accepted oy 

the acceptor bus device 

4.2 .2 .3 Interface - these five interface lines coordinate the information flow on the 
bus. 

a. IFC (Interface Clear) - places the instrument in the Idle state (i.e., 
Untalk, Unlisten) 

b. ATN (Attention) - indicates the kind of information on the data lines 
during a handshake transfer sequence. Low indicates data lines carry 
interface commands; high indicates that the data lines carry data 

c. REN (Remote Enable) - arms the instrument to select Remote operation 
when it’s addressed as a listener 



d. SRQ (Service Request) - signals the system controller that a peripheral 
device or bus member wants attention for purposes such as transmitting 
measurement, status, or condition information to the system controller 

e. EOI (End or Identify) - used for (1) signifying the end of a message and 
(2) together with ATN, signalling bus peripherals to set the I/O bit 
assigned for parallel poll identification 
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4.2.3 



GPIB Handshake 



by which each data byte is 



4.2 .3.1 The handshake sequence is the process 
transferred from the source to the acceptor. 

4 2 3 2 Refer to Figure 4.3. It shows the sequential relationship between the DAV, 
NRFD, and NDAC UnesSS to transfer data bytes. Figure 4.4 shows the handshake now 

chart. 



1ST OATA TRANSFER CYCLE 2ND DATA TRANSFER CYCLE 




Figure 4.3 - Handshake Sequence 
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4,3 



gpib address assignment 



4 3 1 The 1991/1992 must be assigned an address as a bus member when operating 

in* a GPIB system. Assigning an address to the counter permits it to be "called up” by the 
system controller or other resident bus device without interfering with them. 



NOTE: 



Only a total of 15 devices, including the 1991/1992, can 
reside on any single 488-bus. 



4.3.2 The counter is equipped with a rear-panel switch bank, enabling the user to 

assign one of 31 addresses (numbers 00 to 30). 

4 3 3 Table 4.2 contains all the information required for setting the counters 

address and determining the talk and listen address codes used in programming the 
controller. 
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Table 4.2 -1991/1992 GPIB Address Assignment 



ASCII 

CHARACTERS 



DATA LINES 



ADDRESS SWITCH 
** SETTING 



ol d7o7 D ? D 1 TALK , AAAAA 

5 4 3 2 ONLY] 5 4 3 2 1 



ADORESS 



ONLY] 5 4 3 2 1 
1 { 1 2 3 A ~5 r 



DECIMAL 

ADDRESS 



TALK LISTEN TALK LISTEN 



16 a 





























Table 43 - 1991/1992 GPIB Address Assignment (Cont*d) 

— ” I ADORESS SWITCH 

| ASCII DA i A LINES _j ^ SETTING 

! CHARACTER — 0 6 0 5 i °4 ] °3 | °2 j °1 ! ^321 

ADDRESS ' ..---J 

TALK LISTEN TALK LISTEN T [ ?□□□□□□ 

16 I 8 ! 4 2 1 0 _ 



DECIMAL 
AO DR ESS 

































4.3.4 Note in the table the column headed "ADDRESS SWITCH SETTING”. It 
illustrates the positions of switches A1 to A 5 for each number address listed in the far 
right column. To set the GPIB address, simply select the desired decimal address for the 
counter, refer to the table, and set the switches on the address selector to the 
corresponding pattern shown in the column. 

4.3.5 Once an address has been assigned and stored, the controller may then 
address the 1991/1992 as a talker /listener by transmitting the appropriate ASCII 
character on the data lines. The "DATA LINES" column of the table shows the 7-bit 
binary codes for every talk/listen address assigned to the counter. The controller 
transmits these codes to the counter to establish its talker /listener status. 

4.3.6 Note also in the table that there are two address codes for each GPIB 
address number. Each code represents a different ASCII character. For example, if an 
address of 02 is assigned to the counter, the talk address is the ASCII character B and the 
listen address is the ASCII character »\ The only difference in the binary code in each 
case is the state of data lines D6 and D7. 

4.3.7 The counter's GPIB address can be displayed in decimal form using key 
sequence SHIFT RECALL RESET. If the 1991/1992’s bus address is changed, the previous 
key sequence must be repeated to display the new address. Press the CONTINUE key to 
return the 1991/1992 to the measurement mode. 

4.3.8 The rear-panel GPIB switch bank provides a TALK ONLY selector switch 
(see Subsection 4.6.2). For addressed operation, the TALK ONLY switch must be in the 
logic 0 position (down). 

4.3.9 The 1991/1992 is preset at GPIB address 14, 15, 16 or 17 when shipped. 

4.4 GPIB FUNCTIONAL CHECK 

4.4J. Introduction 

4.4.1 .1 The following procedure verifies the 1991/1992's capability to accept, 

process, and transmit GPIB messages. Complete a satisfactory functional check of the 
counter under local control before starting this procedure (see Subsection 2.6). 

4.4.1 .2 Successful completion of this GPIB check indicates that the counter's GPIB 
interface is operating properly. This procedure does not check that all the device- 
function commands can be executed. However, if the GPIB interface works correctly 
and the counter operates correctly under local control, there is a high probability that it 
will respond to all device-function commands. 

4.4.1 .3 For recommended test equipment use a Hewlett-Packard Model HP-85 GPIB 
controller’ with I/O ROM in a drawer. It is assumed that the select code for the 
controller I/O port is 7 and the GPIB address of the counter is 15. 

NOTE: 

If any other controller or selected/GPIB address combination 
is used, the GPIB commands in the following procedure will 
require change. 

4.4.1 .4 Connect the controller to the GPIB interface of the counter using a standard 
GPIB cable. No connection should be made to Inputs A, B, or C. 
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\ 



4.4.2 Remote and Local Check 

4.4.2 .1 Now perform the following procedure: 

a. Power-on the counter. Verify that the REM, ADDR, and SRQ LEDs 
flash on and off once. If the indicators do not flash or flash 
continuously, there is a fault on the GPIB PCB. Verify that the counter 
assumes the home state described in Subsection 2. 6.1 .2. 

b. Test as shown below: 



Action 


HP-85 Code 


Your Controller 


Send the REN command 
true, together with 
the 1991/1 99 2 T s listen 
address 


REMOTE 715 





c. Verify that the REM LED lights 

d. Test as shown below: 



Action 


HP-85 Code 


Your Controller 


Send the device- 
dependent command 
CK 


OUTPUT 715; 
"CK" 





e. Verify that the A DDR LED lights and that the Check mode is selected 

f. Test as shown below: 



Action 


HP-85 Code 


Your Controller 


Send the 1991/1 992’s 
listen address followed 
by the GTL command 


LOCAL 715 





g. Verify that the REM LED is off. The ADDR LED will also turn off if 
the controller automatically transmits the UNL (unlisten) command 
true, as is the case using the HP-85 
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Local Lockout and Clear Lockout Check 
Test as shown below: 



Action 


HP-85 Code 


Your Controller 


Send the REN command 
true, together with 
the 1991/1992 f s listen 
address 

Send the LLO command 


REMOTE 715 
LOCAL LOCKO 


UT 7 



a. Verify that the REM LED lights. Operate the LOCAL key on the front 
panel and check that the REM LED remains lit 

b. Test as shown below: 



Action 


HP-85 Code 


Your Controller 


Send the REN command 
false 


LOCAL 7 





c. Verify that the REM LED is off 

d. Test as shown below: 



Action 


HP-85 Code 


Your Controller 


Send the REN command 
true, together with 
the 1991/1 99 2’s listen 
address 


REMOTE 715 





e. Verify that the REM LED lights. Operate the LOCAL key and check 
that the REM LED turns off 







4.4.4 



Data Output Check 

Test as shown below: 



4.4. 4.1 



Action 


HP-35 Code 


Your Controller 


Set the 1991/1992 
in the Check mode by 
sending the counter's 
listen address , followed 
by the device-dependent 
command CK 


OUTPUT 715; 
"CK" 




Prepare a store to 
receive a 21-byte 
data string 


DIM ZS 21 




Send the 1991/1992*5 
talk address. Store 
the 21 -byte data string 
in the prepared store 


ENTER 715; Z3 




Display the contents 
of the store 


DISP 7S 





a. Verity that the HP-85 display reads CK+OOIO.OOOOOUOE+OB with the 
cursor moved to the next line, indicating that carriage return (CR) and 
line feed (LF) have been accepted 
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4.4.5 
4.4. 5.1 



SRQ and Status Byte Check 
Test as shown below: 



Action 




Your Controller 


Send the REN command 
true 


REMOTE 7 




Set the 1991/1992 
to transmit the SRQ 
command when an 
error is detected, 
and force the gener- 
ation of error code Q_ 
by sending de vice- 
dependent command 
XXX 


OUTPUT 715; 
"IPXXX" 




Store the status of 
the GPIB interface of 
the controller, in 
binary form, as variable 
T 


STATUS 7,2; T 




Display the status of 
the SRQ line 


DISP "SRQ="; 
BIT (T,5) 





a. Verify that the HP-85 display reads SEQ=1, the SRQ status bu is at 
or the SRQ line is<i0.8 V. Confirm that the SRQ LED is lit 



b. Test as shown below: 



Action 


HP-85 Code 


Your Controller 


Conduct a serial poll 


R=SPOLL (715) 




and store the status 






byte as variable R 






Display variable R 


DISP "R='’; R 


- 



e. Verify that the SRQ LED is turned off when the serial poll is made The 
value of R should be 101 (in binary form, R snouia 
0000000001100101). If using an HP-35 controller, verify that the AD 
LED is turned o ff 
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4.4.6 



Device Clear and Selected Device Clear Check 
Test as shown below: 



4.4. 6.1 



Action 


HP -35 Code 


Your Controller 


Set the 1991/1992 
to the Total A by B 
mode by sending the 
instrument's listen 
address, followed by 
device-dependent 
command TA 


OUTPUT 715; 
"TA" 




Send the DCL command 
true 


CLEAR 7 





a. Verify that the function indicated on the front panel changes to FREQ A 

b. Test as shown below: 



Action 


HP-85 Code 


Your Controfler 


Reset the 1991/1992 


OUTPUT 715; 




to the Total A by B 
mode by sending the 
instrument's listen 
address, fo Rowed by 
device- dependent 
command TA 


"TA" 




Send the SDC message 
true 


CLEAR 715 





c. Verify that the function indicated on the front panel changes to FREQ A 
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.1 



EPC Check 

Test as shown below: 



Action 

Send the ATN message 
false 

Send the IF C message 
true 



HP-85 Code Your Controller 
RESUME 7 



ABORTIO 7 



a. Verify that the ADDR LED is turned off 

4.4.8 TALK ONLY Selector Check 

4.4.8.1 Perform the following procedure: 

a. Set the TALK ONLY switch on the counter's rear panel to 1. Verify that 
the REM LED is turned off and the ADDR LED lights 

b. Set the TALK ONLY switch to 0. Verify that the ADDR LED is turned off 



4.5JL 



INTERFACE MESSAGE REPERTOIRE and RESPONSE 



Introduction 



4 5 i i • The 1991/1992 is equipped with a standard GP1B interface designed to meet 
IEEE-STD-48&-1 978 *eoifi<*tio2s. These specifications provide a definition of multiline 
interface messages, dividing them into two main groups: 

a. Primary command group 

b. Secondary command group 

This counter includes only the primary commands in its interface repertoire. 



4.5.1 .2 



The primary command group is further divided into four categories: 

a. Listen address commands 

b. Talk address commands 

c. Addressed commands 

d. Universal commands 
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4.5.2 



Listen and Talk Address Commands 



4 5 2 1 The counter responds to address messages defined by the programmed GPIB 
address set from the rear panel. Refer back to Table 4.2 as required for a listing of the 31 
talk and 31 listen addresses. The 1991/1992 will respond to talk and listen address messages 
regardless of its addressed state. 

4.5 .2 J2 Listen Addreses 

4.5.2 21 Receipt by the counter of a listen address makes it a listener. If previously 

addressed to talk, the counter ceases to be a talker. In in Local mode, the counter reverts 
to its Remote state, provided the REN message is true. 

4.5 2 . 3 Talk Addresses 

4.5.2.3.1 Receipt by the counter of a talk address makes it a talker. If previously 
addressed to listen, the counter ceases to be a listener. If in Local mode, the counter will 
remain under local controL 

4.5 2.4 Talk Addresses - Other Devices 

4.5 .2 .4.1 If the counter was previously addressed to talk, then receives the talk address 
of another bus device, the 1991/1992 ceases to be a talker. 

4.5.3 Addressed and Universal Commands 

4. 5.3.1 Table 4.3 lists the Addressed and Universal commands to which the 1991/1992 
responds. These multiline interface commands are recognized because they are sent with 
the ATN message as true. The following paragraphs describe the counter's response to each 
of these commands. 

Table 4.3 - Addressed and Universal Commands 







Hex 


Decimal 


Data Line Code 


Message 


Meaning 


Code 


Equivalent 


7 


6 


5 


4 


3 


2 


l 


GTL 


Go To Local 


01 


1 


0 


0 


0 


0 






l 


SDC 


Selected Device Clear 


04 


4 


0 


0 


D 


0 






o ! 

i 


GET 


Group Execute Trigger 


08 


8 


0 


0 




B 


0 


0 


0 


LLO 


Local Lock Out 


11 


17 


• 0 


0 










i 


DCL 


Device Clear 


14 


10 


n 




B 




1 






SPE 


Serial Poll Enable 


18 


24 




0 


B 




0 


0 


0 


SPD 


Serial Poll Disable 


19 


25 


0 


0 




i 


0 


B 


1 


UNL 


Unlisten 


3F 


63 


0 


B 




B 


1 


l 


1 


UNT 


Untalk 


5F 


9 


B 








1 


l 


1 
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4.5.3 .2 Go To Local (GTL) 

4 5 3 2 1 Provided the counter is in remote and a listener, it reverts to local 
operation Se counter remains addressed to listen. It now operates by front-panel 
controls^unS^eUirned to remote control by receipt of the first byte of a device- 
dependent message. The decimal and hex equivalents are both 01. 

4.5 .3 .3 Selected Device Clear (SDC) 

4 5 3 3 1 Provided the counter is in remote and a listener, it reverts to home ' stf ?t®- 
The condition of the GPIB interface remains unchanged. The decimal and he- 

equivalents are both 04. 

4.5.3 .4 Group Execute Trigger (GET) 

4 5 3 4J Provided the counter is a listener and no measurement is in progress, it 
triggers a prSly programmed measurement. The GET command permits several bus 
devices to Simultaneously perform a number of different operations. (Ail bus members 
have been previously programmed to perform a function on reccing the GET command 
or trigger command.) The decimal and hex equivalents are both 08. 

4.5.3 .5 Local Lockout (LLO) 

4 5 3 5 1 The counter responds to the LLO command regardless of its addressed 

state'. 3 The LlS command disables the LOCAL key on the front panel. Local lockout * 

cleared by sending the REN message as false, returning all bus devices to the local 
control state. A GTL command returns the counter to local control. The decimal 
hex equivalents are 17 and 11, respectively. 

4.5.3 .6 Device Clear (DCL) 

4 5 3 6.1 Same as the SDC command, except that all bus devices in remote 
cleared. The counter responds to this command regardless of its addressed state, 
decimal and hex equivalents are 10 and 14, respectively. 

4.5. 3. 7 Serial Poll Enable (SPE) 

4. 5.3.7 .1 This command permits all bus members, including the counter, to set their 
SRQ line to binary 1, informing the controller that attention is required. The i 1991/1 
responds to this command regardless of its addressed state. Each bus member, having 
been made a talker, is then serially interrogated by the controller to determine which bus 
membeKs) requested service and the purpose of each request. Bus members r espond by 
transmitting their respective status bytes to the controller. All members respond to the 
SPE regardless of their addressed state. The hex and decimal equivalents are 18 and 24, 

respectively. 

4.5 .3 .8 Serial Poll Disable (SPD) 

4.5.3.8.1 This command returns all bus members to normal operation after completion 
of a serial poll. All bus members respond to the SPD command regardless of their 
addressed state. If addressed to talk, a bus device will put its 

GPIB, provided such data is available in its output buffer. The decimal and hex 
equivalents are 25 and 19, respectively. 



are 

The 
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4, 5.3. 9 



Untalk (UNT) 



4 5.3 .9.1 This universal command instructs all talkers, including the counter, to return 
to their untalk or talker-idle state. All bus members are also removed from their talker 
state whenever a talk address other than their own is received. In the Untalk state, the 
front-panel ADDR LED is turned off. The decimal and hex equivalents are 9 and 5F, 

respectively. 

4.5.3 J.0 Unlisten (UNL) 

4.5.3.10.1 This universal command instructs all listeners, including the counter, to 
return to their unlisten or listen-idle state. In the Unlisten state, the front-panel ADDR 
LED is turned off. The decimal and hex equivalents are 63 and 3 F, respectively. 

4.6 GPIB OPERATING MODES 

4.6JL Introduction 

4.6.1 .1 Before operating the counter on the GPIB, ensure that the instrument has 
been assigned its correct bus address (see Subsection 4.3) and that the correct AC line 
voltage has been selected (see Subsection 2.4.2). The Last instruction is especially 
important if the 1991/1992 is being used for the first time or at a new location. 

4. 6.1.2 The 1991/1992 can be operated on the GPIB in either its Talk -Only or 
Addressed mode. 

4.6.2 Talk-Only Mode 

4.6.2 .1 To set the counter in this mode, place the TALK ONLY switch of the GPIB 
switch bank in its logic "1" position. The GPIB interface is now in the Talk-Only mode 
and the settings of switches A1 to A5 are irrelevant. 

4. 6.2.2 The Talk-Only mode may be used in systems not having a controller. Such a 
system permits remote reading of counter measurement data, however , the instrument is 
controlled from the front panel (see Section 3). 

4. 6.2.3 The counter determines the rate at which measurements are made. The 

output buffer is updated at the end of each measurement cycle, overwriting the previous 
measurement data if not transferred to the listener. 

4. 6.2. 4 The listener triggers the transfer of data from the counter. The counter's 
output buffer is cleared when data transfer is completed. 

4. 6.2. 5 Differences between the measurement rate and data-transfer trigger-rate 
are resolved as follows: 

a. If data transfer is in progress at the end of a measurement cycle, 
updating of the output buffer is delayed. Data transferred will 
correspond to the previous measurement cycle 

b. If data transfer is requested during a measurement cycle and the 
output buffer is empty, data transfer is delayed until the buffer is 
updated. Data transferred will then correspond to the latest 
measurement cycle 
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c. If a measurement cycle is completed before the results of the previous 
cycle have commenced transfer to the listener, the buffer will be 
updated. The data from the previous cycle will be overwritten and 

lost. 

4.6.2.6 Measurement rate in the 1991/1992 can be controlled in the following ways: 

a. The gate time can be controlled by selecting an appropriate display 
resolution 

b. A time interval delay can be set between measurement cycles by using 
Special Functions 40 to 44 

c. The counter can be operated in the Hold mode (single-shot 
measurements). Readings are displayed indefinitely in Hold until the 
RESET key is pressed, initiating a new measurement cycle 

4.6.3 Addressed Mode 

4.6.3 .1 In the Addressed mode, all of the counter's functions (except POWER 

ON/OFF and STBY) can be controlled by device-dependent commands (see Subsection 
4.10). These commands are sent over the GPIB after the counter has been addressed to 
listen. Completed measurement readings and counter status information are then read 
back over the bus after the counter is addressed to talk. If the counter is addressed to 
talk when its output buffer is empty, no data transfer will occur and bus activity will 
cease. Data transfer will start again after the output buffer is updated at the 
completion of the next measurement cycle. 

4.7 OUTPUT MESSAGE FORMAT (TALKER) 

4.7 J. Introduction 

4.7.1JL Refer to Table 4.4. The 1991/1992 uses the same output message format for 
both transmitting measurement values as well as numbers recalled from the counter's 
internal stores. 

4.7.1 .2 The output message consists of a string of 21 ASCII characters for each 
transmitted value. Output messages should be interpreted using Tables 4.4 and 4.5. 
Measurement units should be assumed as hertz, seconds, volts, degrees, or a ratio, 
depending on commands previously sent to the counter. 

NOTE: 

An SRQ message is not enabled by data recall from the 
counter's stores. 
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Table 4.4 - Output Message Format 



Byte No. 



Interpretation 



Permitted ASCII Characters 



Notes 



2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

13 

14 

15 

16 

17 

18 

19 

20 
21 



Function letter or space 



Function letter or space 
Measurement sign 
Most significant digit 
Digit 



i 

Least significant digit 
Exponent indicator 
Exponent sign 
More significant digit 
Less significant digit 
Carriage return 
Line feed 



See Table 4.5 



See Table 4.5 
+ or - 
0 to 9 
0 to 9 or. 



E 

+ or - 
0 to 9 
0 to 9 
CR 
LF 



Spaces are trans- 
mitted only if 
programmed with 
Special Function 
81 active 

Bytes 4 to 
15 will always 
include 11 digits 
and decimal point. 
Zeros are added 
when necessary in 
the more 
significant 
positions 



Upper case only 

Exponent is a 
multiple of 3 
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Table 4.5 - Function Letters 



Function 


Function Letters 


Frequency A 


FA 


Frequency C (Model 1992 only) 


FC 


Ratio A/B 


RA 


Ratio C/B (Model 1992 only) 


RC 


Time Interval A-^B 


TI 


Totalize A by B 


TA 


Phase A rel B 


PH 


Period A 


PA 


Check 


CK 


Recalled Data 


Function Letters 


Unit Type 


UT 


Resolution 


RS 


Trigger Level A 


LA 


Trigger Level B 


LB 


Math Constant X 


MX 


Math Constant Z 


MZ 


Delay Time 


DT 


Special Function 


SF 


Master Software Issue Number 


MS 


GPIB Software Issue Number 

: — 


GS 
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4.3 



SERVICE REQUEST (SRQ) 

4.8J. The counter can be set, by means of device-dependent commands, to enable 

an SRQ message whenever: 

a. A measurement cycle is completed 

b. A change of frequency standard occurs 

c. An error state is detected 

d. Any combination of a, b, and c 

4.8.2 The front-panel SRQ LED lights when an SRQ message is asserted. 

4.8.3 SRQ enablement may also be inhibited. Refer to Table 4.17 which provides 
the* necessary SRQ commands. When in home state, condition "c" indicated above is 
active. 

NOTE: 

An SRQ message is not enabled by data recall from the 
counter's stores. 

4.9 STATUS BYTE 

4.9J. To inform the controller of its status, the counter assembles and transmits a 

status message referred to as a status byte. The controller generates a serial poll enable 
cycle to determine which bus member has requested service and the purpose of the 
request When the 1991/1992 receives the SPE command, and has been made a talker, it 
outputs the status byte to the controller. Table 4.5 shows the format of the counter's 

status byte. 



Table 4.6 - Status Byte Format 



DIO Line 


Function 


1 


f Error - Least significant bit - See NOTE 1 


2 


< Codes 


3 


1 in Binary - Most significant bit 


i 4 


1 = Frequency standard changed 


5 


1 = Reading ready - See NOTE 2 


6 


1 = Error detected 


7 


1 = Service requested 


8 


1 = Gate open 
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Table 4.6 - Status Byte Format (ContHi) 



DIO Line 


i 

Function 




NOTE Is 

The error codes and numbers are as follows: 

1 = Phase measurement attempted on 

waveforms of differing frequency 

(Ratio £1) ^ 

2 = Result out-of-range of display See NOTE o 

3 = Overflow of internal counters 

4 = Numerical entry error 

5 = GPIB syntax (programming) error j 

No measurement output string is available if error 
codes 1, 2, or 3 is produced. 

NOTE 2: 

Regardless of the current SRQ mode, the SRQ message 
that a reading is ready is not generated after a data- 
recall operation. 

NOTE 3: 

The five error codes are cleared as follows: 

Error 1 - correct the difference in input 

frequencies or change the measurement 
mode 

Error 2 - complete an in-range measurement 

Error 3 - complete an in-range measurement 

Error 4 - complete a valid numerical entry 

Error 5 - the erroneous command string will be 

correctly executed up to the error; the 
rest will be handshaken, but not . 
executed. Receipt of the next valid 
command clears the error 

i 



4J.Q 



INPUT COMMANDS (LISTENER) 



4 J.0 J. introduction 

4 10 I 1 The 1991/1992 responds to device-dependent commands in a ’'deferred' 1 
mode.’ This means that the GPIB interface continues to accept commands until a 
terminating character or message is received, then the entire string wiU be executed. 
There is no "immediate" mode in which commands are obeyed as they are received. 
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4JL0J 



Device-Dependent Commands 

4.10.2.1 When the counter is addressed to listen, it can be controlled by device- 
dependent commands. These commands are listed below, and tabulated in Tables 4.8 to 
4.18. 



a. 


Table 4.8 


- Instrument Preset Code 


b. 


Table 4.9 


- Numerical Input Format 


c. 


Table 4.10 


- Measurement Function Codes 


d. 


Table 4.11 


- Numerical Input Ranges 


e. 


Table 4.12 


- Resolution Selection 


f. 


Table 4.13 


- Input Control Codes 


g. 


Table 4.14 


- Measurement Control Codes 


h. 


Table 4.15 


- Store and Recall Codes 


i. 


Table 4.16 


- Special Function Codes 


j. 


Table 4.17 


- Service Request Codes 


k. 


Table 4.18 


- Alphabetic List of Command Codes 


Device-dependent 


commands are executed sequentially beginning with the 



first one sent and ending with the last. 

4.10.2.3 If more than one command is to be sent, no delimiters are required. If 
necessary, commas, spaces, and semicolons may be included* in the command strings for 
clarification without affecting counter operation. 

4.10.2.4 Each command string must be followed by an end-of-string terminating 
group. Table 4.7 shows the valid terminator groups. 



Table 4. 7 - Permitted Terminators 



1 


2 


3 


4 


5 


6 


LF 


LF 

EOI 


CR 

EOI 


CR LF 


CR LF 
EOI 


Last Character 
EOI 


— 

Where LF=Line 

Data oi 


feed, CR=carriage return; EOI is considered true 
NOTE: 

itput terminators are CR LF without EOI asserted. 



4.10.2.5 Table 4.8 provides the instrument preset code for the 1991/1992. Refer to 
Subsection 1.6.15 for a listing of the counter's initialization conditions. 



Table 4.8 - Instrument Preset Code 



Function 


— r 

Code 


Sets counter functions and settings to home state 


IP 
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4.10.2.6 Some of the device-dependent commands in the foUowing tables require 
Additional numerical input data. Such numerical input succeeds its command and is 
indicated by an asterisk («) in the tabulations. Also, home-states are underline d. Refer 
to Table 4.9 as required for numerical input format. 

Table 4.9 - Numerical Input Format 



Byte No. 



Interpretation 



Permitted ASCII Characters 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

13 

14 

15 



Sign of mantissa 
Most significant digit 
Digit 



+ or - 
0 to 9 or . 



Least significant digit 
Exponent indicator 
Exponent sign/space 
More significant digit 
Less significant digit 



t 

E or e 

+ or - or space 
0 to 9 
0 to 9 



NOTE Is 

Spaces, nulls, or zeros occurring before byte 1 are ignored by 
the counter. 

NOTE 2: 

Byte 1 may be omitted and a positive mantissa assumed. 

NOTE 3: 

Bytes 2 to 11 may have up to 9 digits and a decimal point. 
The decimal point, however, is not essential. After entry of 9 
digits (without a decimal point), additional digits are ignored 
and a GPIB programming error is generated. Excess digits 
that are truncated will still increase the power-of-ten 
stored. Also, if fewer than 9 digits are needed, unused bytes 
may be omitted. 

NOTE 4: 

Spaces or nulls entered between bytes 11 and 12 are ignored 
by the counter. 
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Table 4.9 - Numerical Input Format (Coat'd) 



NOTE 5: 

Bytes 12 to 15 (exponent group) may be omitted. Also, byte 
13 may be omitted or transmitted as a space (a positive 
exponent should be assumed in either instance). 

NOTE 6: 

Byte 15 may be omitted for a single-digit exponent. 

NOTE 7: 

Numbers may be terminated by one of the same terminators 
used for output messages, or by another device-dependent 

message. 

NOTE 8: 

Units are implied; volts for trigger levels, seconds for delay 
times. 



4.10,2.7 



Table 4.10 presents the measurement function codes for the 1991/1992. 

Table 4J.0 - Measurement Function Codes 




Frequency A 
Frequency C (Model 1992 only) 
Period A 

Time Interval A-*B 
Totalize A by B 
Ratio A/B 

Ratio C/B (Model 1992 only) 

Phase A rel B 

Check 



NOTE: 



Only the 1992 accepts FC and RC as valid commands. 
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4 10.2.8 Table 4.11 provides the various numerical input ranges for the 1991/1992. 

Table 4J1 - Numerical Input Ranges 



Function 


— 

Command Code 


Numerical Limits 


Low 


High 


Resolution 


SRS 


3 


10 


Trigger Level 


SLA, SLB 


-5.1 


+ 0.1 


(xl) 

Trigger Level 


SLA, SLB 


-51 


+51 


(xlO) 

Math Constant 


SMX, SMZ 


>1 x 10~ 9 


<1 x 10 10 






>-lxlQ 1 “ 


_u 

<-l x 10 a 


Delay Time 


SDT 


200 x 10 _b 


0.8 



NOTE 1: 

Entered numbers will be rounded up before storage as follows: 

a. Trigger level xl to next multiple of 20 mV 

b. Trigger level xlQ to next multiple of 200 mV 

c. Delay to next multiple of 25.6 ^s 

NOTE 2: 

Resolution entries are rounded down to the next integer. 
Refer to Table 4.12 for related gate times and GPIB 
resolution numbers. 

NOTE 3: 

Math constant Z can be set to zero. However, an error 
message will result if the Math function is enabled with this 
value set. 
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4.10.2.9 Table 4.12 provides the 1991/1992 GPIB resolution selection. 



Table 4J.2 - Resolution Selection 



GPIB 

Resolution Number 


Number of Selected 
Digits in Frequency, Period, 
Ratio, and Check 


Gate Time 


10 


9 + Overflow 


10 s 


9 


9 


1 s 


8 


8 


100 ms 


7 


7 


10 ms 


6 


6 


1 ms 


5 


5 


1 ms 


4 


4 


1 ms 


3 


3 


1 ms 




NOTE: 




Refer to Table 3.11 as required. It shows the relationship of 


gate time and display resolution in the 1991/1992. 





4.10.2.10 The following tables complete the necessary GPIB commands for the 
1991 A 992: 



Table 4 J.3 - Input Control Codes 



Function 



Code 



FILTER Disable/ Enable 
COM A Disable / Enable 
DC / AC Coupling A 
DC /AC Coupling B 
1 M£V50a impedance A 
1 Mf2/ 50£2 impedance B 
Slope A +ve/-ve 
Slope B +ve/-ve 

xlO attenuator A Disable / Enable 
xlO attenuator B Disable / Enable 
Manual/ AUTO-TRIG A 
Manual/ AUTO-TRIG B 



AFD/AFE 
BCS/BCC 
ADC /AAC 
BPC/ BAC 
AHI/ALI 
BHI/BLI 
APS/ANS 
BPS /B NS 
AAD/ AAE 
BAD/BAE 
AMN/AAU 
BMN/BAU 
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Table 4.14 - Measurement Control Codes 



Function 


Code 


Continuous measurement mode selection 


TO (See NOTE 1) 


Single (One-Shot) measurement mode selection 


T1 (See NOTE 2) 


Start Totalize or trigger a measurement (T1 mode) 


T2 (See NOTE 3) 


Stop Totalize 


T3 (See NOTE 3) 


Read current value while measurement is in 
progress (i.e., next reading on the fly) 


RF (See NOTE 4) 


Math function Disable /Enable 


MD/ME 


Delay Disable /Enable 


DD/DE 


Reset measurement 


RE 


NOTE 1: 




In continuous measurement mode, the output buffer is 
updated at the end of each gate period. If the buffer is being 


read out via the bus when the gate period ends 
delayed until reading is complete. 


updating is 


NOTE 2: 


! 


In single-measurement mode, the output buffer is cleared 
every time a T1 command is received. The measurement 
completed must be read, therefore, before the next 


measurement cycle is triggered. 




NOTE 3: 




In making totalize measurements, T2 and T3 commands are 
used with the TA command and Special Function 61. In this 


mode, the readings executed in successive totalize periods 
are cumulative; the RE command is used to reset the count to 


zero when required. 




NOTE 4: 




The RF command must be sent each time a reading is 
required. The reading is obtained when the counter is made a 


talker. 


i 

i 

i 

i 
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Table 4 J.5 - Store and Recall Codes 



Function 



Code 



Recall unit type 
Store display resolution number 
Recall display resolution number 
Store A channel manual trigger level 
Recall A channel manual trigger level 
or peak level 

Store B channel manual trigger level 
Recall B channel manual trigger level 



RUT 

SRS 

RRS 

SLA (See NOTE 1) 

RLA (See NOTES 1 and 2) 

SLB (See NOTE 1) 

RLB (See NOTES 1 and 2) 



or peak level 

Store math constant X 

Recall math constant X 

Store math constant Z 

Recall math constant Z 

Store arming delay value 

Recall arming delay value 

Recall special function register 

Recall master software issue number 

Recall GPIB software issue number 



SMX 

RMX 

SMZ 

RMZ 

SDT 

RDT 

RSF 

RMS 

RGS 



NOTE 1: 



The manual trigger level is automatically scaled by a factor 
of 10 when the xlO attenuator is switched in or out of 
circuit. Ensure that the correct input attenuation is selected 
before storing or recalling the trigger level. 

NOTE 2: 

The levels recalled by commands RLA and RLB depend upon 
the enablement of Special Functions 50, 51, and 52. 

NOTE 3: 



Numbers to be stored should follow the store command. The 
format to be used for numerical entry is provided in Table 
4.9. The limiting values for numerical entries are given in 
Table 4.11. 



NOTE 4; 

The counter returns to the measurement mode automatically 
at the completion of a store or recall operation. 

NOTE 5: 



No SRQ message is generated for recalled data. 





Table 4.16 - Special Function Codes 



Function 


Code 


Special functions Disabled /Enabled 


SFD/SFE 


Store special function nn 


Snn 


NOTE Is 




The list of special functions (SFs) is provided in Table 3.12. 


NOTE 2: 




Storing a special function when special functions are enabled 
immediately enables that special function. 



Table 4J.7 - Service Request Codes 



Function 


Code 


SRQ generation inhibited 


s° 




upon error detection 


Q1 




for measurement ready 


Q2 




for measurement ready or error detection 


Q3 




for frequency standard change 


Q4 




for frequency standard change or error detection 


Q5 




for measurement ready or frequency standard change 


Q6 




for measurement ready, frequency standard change, 






1 or error detection 


Q7 


NOTE: 




An SRQ message is not generated by data recalled from 




stores. 
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Table 4J.3 - Alphabetic List of Command Codes 



Code 


Command 


Code 


Command 


AAC 


A Channel, AC coupling . 


PA 


Period A 


AAD 


A Channel, xlO attenuator 


PH 


Phase A relative to B 




disabled 


Qn 


SRQ mode 


AAE 


A Channel, xlQ attenuator 


RA 


Ratio A/B 




enabled 


RC 


Ratio C/B (Model 1992 


AAU 


A Channel auto-trigger 




only) 


ADC 


A Channel, DC coupling 


RDT 


Recall arming delay time 


AFD 


A Channel filter disabled 


RE 


Reset measurement 


AFE 


A Channel filter enabled 


RF 


Read total so far 


AHI 


A Channel, 1 Mohm 


RGS 


Recall GPIB software 


ALI 


A Channel, 50 ohms 




issue number 


AMN 


A Channel manual trigger 


RLA 


Recall trigger level A or 


ANS 


A Channel, -ve slope 




peak level 


APS 


A Channel, +ve slope 


RLB 


Recall trigger level B or 


BAC 


B Channel, AC coupling 




peak level 


BAD 


B Channel, xlO attenuator 


RMS 


Recall master software 




disabled 




issue number 


BAE 


B Channel, xlQ attenuator 


RMX 


Recall math constant X 




enabled 


RMZ 


Recall math constant Z 


BAU 


B Channel auto-trigger 


RRS 


Recall display resolution 


BCC 


A and B Channels common 


RSF 


Recall special function 


BCS 


A and B Channels separate 


RUT 


Recall unit type 


BDC 


B Channel, DC coupling 


Snn 


Special function number 


BHI 


B Channel, 1 Mohm 


SDT 


Store arming delay time 


B U 


B Channel, 50 ohms 


SFD 


Special function disabled 


BMN 


B Channel manual trigger 


SFE 


Special function enabled 


BNS 


B Channel, -ve slope 


SLA 


Store trigger level A 


BPS 


B Channel, +ve slope 


SLB 


Store trigger level B 


CK 


Check 


SMX 


Store math constant X 


DD 


Delay disabled 


SMZ 


Store , math constant Z 


DE 


Delay enabled 


SRS 


Store display resolution 


FA 


Frequency A 


Tn 


Measurement mode or 


FC 


Frequency C (Model 1992 only) 




start /stop reading 


IP 


Instrument Preset 


TA 


Total A by B 


MD 


Math function disabled 


j TI 


Time Interval 


ME 


Math function enabled 
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SECTION 5 GENERAL THEORY OF OPERATION 



5J INTRODUCTION 

5 JJ Tills section describes the general theory of operation for the 1991/1992. 

si2 The theory of operation provided is based on the simplified overall blocK 

diasram shown m W ^ Key circuit blocks of the 1991 A 992 are described and 
suppOTted in this section using simplified block and schematic diagrams. These 
supplement the complete schematics found in Section 7 of thisj n ““* L u ™ uc * “ 

Dosaible the simplified schematic and block diagrams provided here use the same 
reference designators found in the complete schematics. This should facilitate cross- 
referencing between this section of the manual and the schematics. 

5JJ3 Integrated circuits (ICs) in the following circuit descriptions are 

d animated bv circuit references provided on the supporting simplified block and 
S diagrams 1 . The IC de^nations employed in the following key circuit 

descriptions follow those found in supplied schematics. 

When an IC package contains more than one circuit, suffix letters are used to distinguish 
them (e-g- ICla). Finally, when it is necessary to identify a specific pin m an IC, the 
reference designator, with a suffix letter if necessary, is followed by a hyphen and then 
the required pin number (e.g., ICla-1). 



5J FUNCTIONAL BLOCKS 

5.2 a The 1991/1992 contains the following ten main functional blocks: 

a. Channel A/B block (see Subsection 5.3J) 

b. Channel C (Model 1992 only) block (see Subsection 5.3.2) 

c. Measurement block (see Subsection 5.3.3) 



d. Display block (see Subsection 5.3.4) 

e. Keyboard block (see Subsection 5.3.5) 

f. Microprocessor block (see Subsection 5,3.6) 

g. Standby and IRQ block (see Subsection 5.3.7) 

h. Power Supply block (see Subsection 5.3.8) 

i. Internal Frequency Standard block (see Subsection 5.3.9) 
i. GPIB Interface (see Subsection 5.3.10) 



5.2.2 The functional relationship between the blocks of the 1991/1992 is 

illustrated in Figure 5.1. The measurement block is internally configured oy the 
microprocessor according to the instructions entered via the keyboard or over the GPIB. 
The signal to be measured and the signal from the frequency standard are fed to the 
measurement block. The measured result is passed to the microprocessor. If 
mathematical manipulation of the result is required, this is performed by the 
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microprocessor before the final output is passed to the display or system. 

5J2 3 The standby and IRQ block handles instructions to switch to standby. 

TOei instructions ^received from the keyboard block and interrupt requests made oy 

other systems. 




Figure 5J. - Simplified Overall Block Diagram 
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5.3 



THEORY OF OPERATION BY BLOCK 

5.3 Jl Channel A/B Block 

5.3 A a Functional Description 

5.3.1 .1.1 Channel A/B block processes the signals applied at the respective A/B 
inputs to produce differential pairs of signals which are fed to the measurement block. A 
block diagram is shown in Figure 5.2. 

5. 3. 1.1 .2 Each channel includes re lay -controlled circuits which allow selection of 
50 fl/lM ft input impedance, AC/DC coupling, and xl/xlO attenuation. The COM(mon) A 
configuration (Channel B signal disconnected and Channel A signal connected to both 
amplifiers in parallel) can be selected. 

5.3.1 .1.3 The channel amplifiers feature separate high frequency and low frequency 
paths. The crossover frequency is nominally 5 kHz. Signal filtering can be introduced, in 
Channel A only, by disconnecting the high-frequency amplifier path and increasing the 
bandwidth of the low frequency path to 50 kHz nominal. The signals from the high and 
low frequency paths are combined and drive a Schmitt trigger output stage. 

5.3 .1.1 .4 The trigger levels for the two channels are derived independently in the 
digita 1-to -analog converter (DAC) using data supplied from the microprocessor. 

5.3. 1.1 .5 Control signals for the system relays are supplied from the 
microprocessor. 




Figure 5.2 - Channel A/B Block Diagram 
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5.3 J.J 



Circuit Description 



5 3 1 2.1 Refer to the schematic shown in Figure 7.7. When relay RLC is 

energized, the input impedance seen at SK5 (INPUT A ) is 5012 , given by resistors R78 

and R79 in parallel. 

5 3 1 2 2 When energized, RLA gives DC coupling of the input signal. With RLA 

deenergized, the signal is AC coupled via C 65. R165 limits the current surge which 

occurs if DC coupling is selected while C65 is in the charged state. 



5.3.1.2.3 The xl/xlO attenuator is formed by R82, R83, R87 and RLF. With RLF 

deenergized, the attenuator has a series element, R82, and a T f.^i T e i emen Vl°Tpo 9 ? 
R83 and R87 in parallel. The attenuation is 20 dB (nominal). With RLF energized R82 is 

short-circuited, giving 0 dB attenuation. 



5 3 1 2 4 The attenuator output is fed to the high-frequency channel buffer, Qlo 
aid Q17, via R160 and C73. The gate of Q15 is protected against excessive negative 
voltage swings by D5. The gain from the attenuator output to the emitter of QK is 
approximately 0.94. 



5.3.1.2.5 The buffer of the low frequency channel, IC34 and Q25, receives its input 
from’ the potential divider R87. The gain from R87 pin 1 to the emitter of is 
approximately 0.94. Any offset in the system can be nulled by adjusting R192. 



5 3 1 2 6 When RLE is deenergized (Channel A filter not selected), the signals from 
the* two buffers are combined at the base of Q21 by the network C79 and R107. These 
components act as a low-pass filter to the output of the low frequency buffer, and as a 
high-pass filter to the output of the high frequency buffer. The crossover frequency is 
5 kHz. 



5 3 1 2 7 The signal at Q21 emitter is fed to the Schmitt trigger IC36a via the diode 
bridge formed by D18, D19, D20, and D21. This protects the input of IC36a by limiting 
the signal swing to approximately +1V. 

5.3.1.2.8 The differential output of IC36 forms the input to the measuring block. 

The* hysteresis of IC36, and therefore the channel sensitivity, can be set by adjusting 
R149. 



5 3 1.2.9 The trigger level is set by the DAC, H2, shown in Figure 7.8 and is fed to 
IC34-2 via R202 and one section of R89. Feedback, taken from the emitter of Q21 to 
IC34-2 via R89 pins 5 and 3, makes R89 pin 3 a virtual ground point, and the gam from 
the R136/R202 junction to the emitter of Q21 is -0.94. A 1 VDC level at the Channel 
input and a IV trigger level, therefore, combine to give 0V at Q21’s emitter. Thus, the 
selected trigger point on the input signal is always brought to 0V at Q21 s emitter. 

5.3.1.2.10 When Channel A’s low-pass filter is selected, RLE is energized. This 
opens the high-frequency channel circuitry and connects C87 across the low frequency 
channel. The low-frequency channel bandwidth is then nominally 50 kHz. 

5.3.1.2.11 The circuit of Channel B is similar to that of Channel A, but is not 
provided with a low-pass filter. Energizing RLH connects the signal applied at the 
Channel A input to both channel amplifiers. 



5.3.1.2.12 The relays are controlled by the microprocessor, 
the control lines are latched in IC24 as shown in Figure 7.8. 



The voltage levels on 
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5.3.2 



Channel C Block (Model 1992 Only) 

5.3J2J. Functional Description 

5.3.2 .1.1 Refer to the block diagram given in Figure 5.3. Channel C processes the 
signal applied at the Channel C input and feeds it to the measurement block. 

5 3 2 1 2 Channel C*s input is protected by a fuse, mounted in the input connector, 
and* by a signal-limiting circuit. Next is an automatic level control circuit which reduces 
the range of the signal level applied to the amplifier. 

5.3 .2 .1.3 After amplification, the signal is prescaled by 64 before being passed via a 

buffer and a signal gate to the measurement block. 



r 




TO 

MEASUREMENT 

BLOCK 



TO 

MICROPROCESSOR 



TO 

MEASUREMENT 
8 LOCK 



Figure 5.3 - Channel C Block Diagram 

5. 3.2 .1.4 The amplitude of the signal at the amplifier output is monitored by a 
detector and comparator. The comparator output controls the low-signal latch. If the 
detector output is below the threshold, the latch is set and the channel output is inhibited 
by the signal gate. When the detector output goes above the threshold, the low-signal 
latch is armed and opens the signal gate on the next signal edge from the prescaler. This 
enables the instrument to make measurements on signal bursts. 

5.3. 2 .1.5 The detector output is also applied to the continuous signal latch. This 
latch is reset at the beginning of each gate period and is set if the detector output falls 
below the threshold level. The microprocessor samples the latch output throughout the 
gate period. If the measured signal falls below the threshold level during this period, the 
measured result is set to zero. 

5.3 .2.1.6 If Channel C is not selected, the low-signal latch is held in reset by a 
control signal from the microprocessor and the output to the measurement block is 
inhibited. The same control signal is used to enable Channel A so that the two channels 
cannot be enabled at the same time. 
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5.3.2 .2 



Circuit Description 

5 3 2 2J Refer to the schematic shown in Figure 7.5. The signal to be measured is 

collected via SK13 (INPUT C). The circuit is protected by a fuse which is mounted 
within SKI 3. The signal amplitude is limited by the diode clamp comprised of Da, D», 
DIO, and Dll. 

5 3 2 2.2 A degree of automatic gain control is achieved by means of an attenuator, 

formed* by R6 and the impedance of the PIN diodes D2 and D7. The P ea ^‘ t0 ”P® 
detector Dl D3 R7, and C48 produces a negative voltage proportional to the signal 
amplitude. A direct current proportional to this voltage flows through the PIN diodes via 
L1. P The impedance of the diodes decreases if the current increases so that changes in 
signal amplitude are offset by changes in attenuation. 

5 3 2 2 3 The signal passes through four amplifier stages incorporating Ql, Q2, Q3, 

and Q4. The amplified signal is fed to the counter IC3 via the shaping circuit formed Dy 

R37, C46, and R36. 

5 3 2 2 4 The signal frequency is prescaled by 64 in IC3 and buffered in IC2a. 
Provided that Channel C is selected and the amplitude of the signal is adequate, the 
output at IC2a-2 passes to the measurement block via the gate IC2b and SK7 pin 5. 

5 3 2 2 5 The signal at the output of Q4 is fed to the low-signal detector D5 and 
C23 ‘ The comparator IClb compares the detector output with a threshold voltage set by 
R27.* TTie comparator output is at logic 1 if the detector output is below the threshold 
(Channel C’s signal amplitude too low for accurate counting). 

5 3 2 2 6 The logic level at the comparator output is inverted in ICl-A and is fed 
via*SK7 pin 14 to the D input (pin 10) of the low-signal latch IC41b shown in Figure . . 
?C41b is clocked by the output of IC2-A via SK7 pin 8. If the signal from Q4 is below he 
threshold, IC41b-14 goes to logic 1. This level is fed back via SK7 pin 7 to disable the 
gate IC2-B and inhibit the output to the measurement block. 

5.3 2.2.7 The GATE signal enters the system at SK7 pin 17 and js invertea in 
ICl-c The resulting signal and the output of the comparator ICl-B are fed to IC4-A. it 
both inputs are at a logic 1, indicating that the Channel C signal level is too low while 
the gate is open, the continuous signal latch IC4-C and IC4-D is set. The latch output is 
fed to the microprocessor via SK7 pin 11 and prevents the result of any measurement 
made during that gate period from being displayed. 

5. 3 .2 .2. 8 The U signal at SK7 pin 16 is at a logic 1 when Channel C is selected. A 
buffered version of this signal is fed to SK7 pin 1 via IC2-C and disables Channel A at 
IC41a shown in Figure 7.8. When Channel C is not selected, SK7 pin i6 is at logic j). 
This level is inverted and buffered in IC4-B and IC1-D, and is then fed to IC41b via K 
pin 13. ic41b is held in reset, inhibiting the Channel C signal at IC2-B via SK7 pin . 



5.3.3 Measurement Block 



5. 3 .3 J Functional Description 



5.3 .3.1.1 The measurement circuits of the 

custom-built integrated circuits. These are the two 
circuits, MCC1 and MCC2, and the Timing Error 
diagram is shown in Figure 5.4. 



instrument are provided by three 
Multiple Counter and Control (MCC) 
Correction (TEC) circuit. A block 
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ms 

ctcuit enhances the measurement accuracy by compensating for these errors. 

5.3.3.1.3 For all m^urement mUODA^e CtaSSrtA 

to be measured are fed t0 . * t f Mrr2 When FREQ C is selected, the 

XK2M-* ^CHANNEL A Sf* signal ‘from the Channel C biocK. 



TO 

REAR 

PANEL 



FROM 
CHANNEL 
A AND B 
INPUT 
BLOCK 



FROM 

CHANNEL C 
BLOCK 




1 



Figure 5.4 - Measurement - Block Diagram 
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START 

CIRCUITS 

ARMED 



MEASURED SIGNAL 



GATE 



COUNTED EVENTS 
SLOPE SELECTEDL 



STOP 

CIRCUITS 

ARMED 




GATE OPENED SY FIRST EVENT 

/AFTER ARM ING OF START CIRCUIT / 

GATE aOSED BY FIRST EVENT / 
AFTER ARMING OF STOP CIROJIT^v 



-V 



^4 



CLOCK PULSES OCCURRING M | 1 
IN GATE TIME 






■TIMING ERRORS- 



Figure 5.5 - Basic Recipromatie Counting Technique 

5 3 3 1 4 At the end of each measurement period, MCC1 generates an interrupt 
request for the microprocessor. The registers within MCCl are addressed using the 
address bus and the MCC SELECT line. The measured value is transferred to the 
microprocessor via the multiplexed bus. 

5.3 .3.1 .5 The internal and external frequency standard % 

MCC2. The system win operate from the external standard provided that the input is of 
sufficient amplitude. A 10 MHz output, derived from the frequency standard in use, is 
made available at a socket on the rear panel. 

5.3 .3 .2 Circuit Description 

5.3.3.2.1 Refer the the schematic shown in Figure 7.8. 

5.3 .3 .2.2 Measured Signal Input 

5 3 3 2 2.1 For aU measurement functions other than FREQ A and PERIOD A, the 
differential outputs from Channel A and Channel B are applied to the measuring circuit 
at IC39-15, 16, 17 and 18. For the FREQ A and PERIOD A functions, the A signal 
frequency is divided by two in IC41a and fed to IC39-19. 

5 3 3 2 2 2 For the FREQ C and RATIO C/B functions, the C signal is fed to 
IC39 19. For these functions IC41a-5 is held at logic 1 by the PST1 control hne 
(CHANNEL A INHIBIT) from the Channel C block. As a result, IC41a is held in set an 
the A signal is inhibited from reaching IC39-19. 
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5.3.3J2.3 



Reference Frequency 



5 3 .3 J2 .3 .1 The internal reference signal is applied to IC39-2 and the external 

reference signal, if present, to IC39-3. A buffered version of the external reference is 
present at IC39-24 and is applied to the detector D26, C96, and R129. The detector 
output is fed to IC23-6 and is read periodically by the microprocessor. If the level is 
above the TTL logic 1 threshold, the microprocessor sets IC39-38 to logic 0 and the 
measurement block switches to use the external reference. 



5 3 3.2 3 2 A 10 MHz signal, derived from the frequency standard, is present at IC39- 
37 and V fed to the 10 MHz STD OUTPUT socket on the rear panel via PL19 pin 2. 



5 3 3 2 3.3 A 10 MHz reference signal, derived from the frequency standard, is 
present at IC39-36. This signal is applied to the TEC, Hi, at pin 6, and, after inversion in 

IC29e, to IC18-24. 



5.3 .3.2.4 Microprocessor Clock and Timer 

5 3 3 2.4.1 A 5 MHz clock signal for the microprocessor (and the GPIB 
microprocessor if installed) is taken from IC18-2. A 39.0625 kHz clock signal for the 
microprocessor timer is taken from IC18-4. 



5.3.3 .2.5 Channel C Gate and Reset 



5 3 3 2 5 1 A GATE signal (logic 0 during the measurement period) and a RESET 
signal (negative-going pulse at the end of each measurement period) are taken from 
IC39-27 and IC18-40 and fed to the Channel C block via PL7 pins 17 and 15. 



5.3 .3 .2.6 External Arming Input 

5. 3.3 .2 .6.1 Signals connected to the EXT ARM INPUT socket on the rear panel are 

fed to IC18-27 via PL19 pin 1 and the amplifier stage Q5. 



5.3 .3 .2.7 Control Signals 

5.3 .3.2 .7.1 The logic levels on lines Q0 to Q4, between IC18 and IC39 are shown in 
Table 5.1. These levels are stable if the following conditions exist: 

a. No signals are applied to any of the channel inputs 

b. Auto-trigger is disabled on Channels A and B 



5-9 




Table 5.1 - Control Logic Levels by Function 



Measurement 



Function : 

FREQ A 
PERIOD A 
FREQ B 
PERIOD B 
FREQ C 
T.I. A-*“B 
T.I. B-**A 
TOTAL A by B 
TOTAL B by A 
RATIO C/B 
RATIO A/B 
Special Function 72 
Special Function 73 
Special Function 74 
Special Function 75 



Control 



Q0 


Qi 


Q2 


1 


l 


0 


1 


l 


0 


1 


0 


0 


1 


0 


0 


1 


1 


0 


0 


0 


1 


0 


0 


0 


1 


0 


0 


1 


0 


1 


1 


1 


0 


1 


0 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 



NOTES: 



Line 





Q3 


Q4 




1 


0 




1 


0 




1 


0 




1 


0 




1 


0 




1 


0 




1 


0 




1 


1 




1 


1 




1 


1 




1 


1 




0 


1 




0 


0 




0 


1 




0 


0 



a. The FREQ B, PERIOD B, TOTAL B by A, and 
T.I. B-*\A functions are obtained using Special 
Function 21. 



b. Special Functions 72 to 75 can only be used 
when CHECK is selected. 



5.3.4 Display Block 



5.3.4JL 



Functional Description 



5 3 4 1 1 A simplified diagram of the display block is given in Figure 5.6. The GPI3 

LEDs, GATE LED, Channels A fnd B TRIGGER LEDs, and the STANDBY LED are held on 
or off by control signals from other systems. The remainder of the display is multiplexed 
under the control of the display drivers. 



5 3 4 1 2 To update the display, the microprocessor selects the appropriate display 

driver using the MODE 1 and MODE 2 control lines. A string of nine 8-oit words la 
control word and eight data words) is then put onto the bus. Each word is entered into 
memory within the display driver under the control of the STROBE signal. 



5 3 4 1 3 The display driver then sequentially puts the data words onto its 0U ^P U ^ 
bus'. 'For each data word, the appropriate numeric indicator or group of LEDs is enabled 

by a signal on its control line. 
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Figure 5.6 - Display-Block Diagram 



5.3 .4.2 Circuit Description 

5.3 .4.2.1 The schematic is shown in Figure 7.3. The GPIB LEDs LP3, LP4, and LP5 
are driven via SKI from the GPIB system. The GATE LED LP7 is driven from the 
measurement block via a driver stage, shown in Figure 7.9, and SK2 pin 11. The TRIG 
LEDs LP39 and LP40 are driven from the Channel A/B block via driver stages, shown in 
Figure 7.9, and SK2 pins 7 and 3. The STANDBY LED LP1 is driven via SKI pin 8 from 
the standby and interrupt block. The remaining LED indicators and the numeric 
indicators DI5 and DI6 are controlled by the display driver IC3. Numeric indicators Dll 
to DI4 are controlled by IC4. 

5.3 .4.2 .2 Display data is stored in memory within IC3 and IC4. To change the data, 
the microprocessor puts a control word on the port B bus. The microprocessor writes this 
word into the display driver by means of a negative pulse applied to the DISPLAY 
STROBE line at SKI pin 4. The control word determines the operating mode of the 
display drivers. 

5.3 .4.2 .3 The microprocessor then selects the display driver required by setting a 
logic 0 on the appropriate MODE line at SKI pin 3 or 6. Eight words containing display 
data are written into the selected display driver via the port B bus, controlled by eight 
negative-going pulses on the DISPLAY STROBE line. 
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5.3 .4.2.4 The output of each display driver is multiplexed under the control of an 
internal clock. Eight-bit display data (for seven segments + decimal point or eight LED 
indicators) are put onto the device output bus (pins 1 to 4 and 24 to 27). A positive pulse 
is then applied to the enablement line of the device or group of indicators which is to 
display the data. The enablement line waveforms consist of 500 jis positive-going pulses 
at approximately 250 pps. 

5.3.5 Keyboard Block 

5.3.5 J. Functional Description 

5.3.5J..1 A simplified diagram of the keyboard block is given in Figure 5.7. The 
encoding of the keyboard data is performed within the system without microprocessor 
action. An interrupt request (IRQ) is made to the microprocessor when encoding is 
complete. Data transfer is initiated by the KEYBOARD ENABLE signal from the 
microprocessor. 

5.3. 5.1 .2 The 32 keys are divided into two 16-key matrices. When a key is pressed, 

its position is encoded into a 5-bit word. One bit, carried on the KEYBOARD EXTEND 
line, indicates the matrix in which the key is located. The remaining bits indicate the 
position of the key within the matrix. 

5.3. 5 J. .3 When a key is pressed, the encoder examines both matrices simultaneously 

and generates a 4-bit code representing the key position. The same four bits are 
generated regardless of the matrix in which the key is located. 

5.3. 5.1.4 If the key presse d is in the extended ke y matrix, one of the inputs to the 
NAND gate is pulled low. The KEYBOARD EXTEND line is then set to logic 0. If the 
key is in the non-extended matri x, the inputs to the NA ND gate are isolated from the key 
line by one of the diodes and the KEYBOARD EXTEND line remains at logic 1. 
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FIGURE 7.3 



Figure 5.7 - Keyboard- Block Diagram 

5. 3.5. 2 Circuit Description 

5. 3. 5. 2.1 The schematic is given in Figure 7.3. The keys are divided into two 
16-key matrices having common row lines connected to the encoder at IC2-7, 8, 10, and 
11. The matrices have separate column lines connected in pairs to IC2-1, 2, 3, and 4. 

5. 3. 5. 2. 2 The encoder normally holds the row lines at logic 0. When a key is 
pressed, the corresponding column line is pulled to logic 0. The encoder then scans the 
keyboard and stores a 4-bit code, corresponding to the row and column of the key, in an 
internal register. Because the column lines are connected to the encoder in pairs, it 
cannot find which matrix contains the key. 

5. 3. 5.2. 3 The KEYBOARD EXTEND line indicates which matrix contains the key 
that is’ pressed. The inputs to IClb are normally held at logic 1 so that SK2 pin 9 is at 
logic 1. If a key in the extended matrix (column lines connected directly to the inputs of 
IClb) is pressed, one input of IClb is pulled to logic 0 and SK2 pin 9 will go to logic 0. 
The column lines of the other matrix are isolated from the inputs of IClb by D6, D7, D9, 
and DIO, so that the logic level at SK2 pin 9 is not chahged when a key in this matrix is 

pressed. 
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5. 3. 5. 2. 4 When the key-position code has been stored, the encoder sets the 

KEYBOARD DATA READY line, at SK2 pin 4, to logic 1 g lv * n S * m^roprocess o r ^ 
interrupt. The microprocessor sets IC2-13 to logic 0 using the KEYBOARD ENA L 
line, and the encoder puts the 4-bit code onto t he bus. The microprocessor reads the 
code and the state of the KEYBOARD EXTEND line to determine which key has been 

pressed. 



5.3.6 



Microprocessor Block 



5 .3 .6.1 Functional Description 

5 3 6 1 1 A simpUfied diagram of the microprocessor block is given in Figure 5 8. 

The microprocessor used has a 5-bit bus for the high-order address bits and an 8-bit 
multiplexed bus which is used for the low-order address bits and for data. The toward er 
address bits are strobed into the address latch, which holds them on an 8-bit address bus, 
to free the multiplexed bus for data. 

5 3 6.1.2 Two latches, fed from port B of the microprocessor, are used to maintain 
voltage levels on the instrument control lines. A third latch is used to read the status of 
the instrument flags via port B. The latches and registers for the connection of the 
multiplexed bus to the measurement system are in the measurement block, and are 
controlled by the MCC SELECT signal. The display data latches are in the display block, 
and are controlled by strobe and chip select signals obtained from port A. 




TO MEASUREMENT 
BLOCK 



TO GPie 
BLOCK 
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Figure 5.8 - Microprocessor-Block Diagram 



















5.3. 6.2 



Circuit Description 



5.3.6.2.1 The schematic is given in Figure 7.8 The microprocessor ctock att i timer 

signals are generated in the measurement block and are fed to IC19-39 and 1C19 37 A 
RlSET signal is generated in the standby and IRQ block when the instrument is switched 
on or off and is fed to IC19-1. 

5 3 6 2 2 The microprocessor bus for the high-order address bits is designated A8 to 

A12.‘ The multiplexed bus, used for the low-order address bits and for ^ta is designated 
BO to B7. The microprocessor also has two input/output ports PAQ to PA an 
PB7. 

5.3. 6.2.3 Multiplexed Bus Operation 

5 3 6 2 3.1 The microprocessor puts IC19-6 (ADDRESS STROBE) at logic 1 and 

(DATA STROBE) at logic 0. This enables the address latch IC20 UC20-11 

disables ROM IC22 (IC22-20 at logic 1), and disables the address decoder IC21 (IC^i-fc; at 

logic 0). 

5 3 6 2 3 2 This address is put onto lines BO to B7 and A8 to A12. When the lines have 
settled* the ADDRESS STROBE line is taken to logic 0. The low-order bits of the address 
are latched into IC20 and are held on address lines AO to A7. Lines BO to B7 are now 
free for use as a data bus. 



5. 3. 6.2 .4 Address Decoding 

5.3. 6.2 .4.1 The levels on address lines A6 to A12 are decoded in IC21 to provide the 
following outputs: 

a. MCC SEL, the chip-select signal for IC18 

b. GPIB SEL, the chip-select for the GPIB address decoder 



c. WR, the write control signal for H2 

d. Y6, the chip select signal for output latch IC25 



e. 



Y7, the chip select signal for output latch IC24 



5 3 6 2.4.2 These outputs are only available when IC21 is enabled by a logic 1 at 
IC21-6*and a logic 0 at IC21-4,5. The level at IC21-6 is set by the DATA STROBE output 
at IC19-4, which is at logic 1 when the multiplexed bus is available for data transfer, 
outputs from IC21 are decoded from addresses with lines A9 to A12 at logic 0 when IC21- 
4, 5 are held at logic 0 by the output from IC27a, b, and d. 



5.3 .6.2.5 Input and Output Latches 

5 3 6 2 5 1 The logic levels required on the instrument control lines and on the p AGE 
line (most significant bit of RAM address) are set into the output latches IC24 and IC-5 
from data port B of the microprocessor. The latch strobe signals are decoded in IC21. 
Data may be read by the microprocessor from the input latch IC23. The latch strobe 
signal is provided via data port A of the microprocessor. 
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5.3.7 



Standby and IRQ Block 
Functional Description 



5.3.7a 

5. 3.7 .1.1 This block generates reset signals for the microprocessor and GPIB 
interface, and the standby switching signal for the power supply system. It also combines 
the IRQ signals from the GPIB interface, the measurement block, and the keyboard block 
for connection to the microprocessor. A. block diagram is given in Figure 5.9. 

5.3 .7.1.2 Reset signals for the microprocessor and the GPIB interface are generated 
whenever power is applied to or removed from the instrument’s power supply system. 

5.3 .7.1 .3 On switching to standby, the standby signal from the keyboard block sets 
the standby IRQ latch. The latch outputs provide the standby IRQ and a standby flag for 
the microprocessor. The standby IRQ output also clocks the standby ON/OFF latch to 
the set state. This provides signals to switch the power supply to standby, light the 
STANDBY LED, and disable IC30b, thereby inhibiting the other IRQs. At the end of the 
microprocessor interrupt routine, the standby IRQ latch is reset, removing the standby 
IRQ. The state of the standby ON/OFF latch is not changed. 




Figure 5.9 - Standby and IRQ Block Diagram 

5. 3. 7.1. 4 While the instrument is in standby, the input to IC32b is held low and the 

IRQ input to the microprocessor is held high via D28. This inhibits all IRQs. The output 
from IC32b also holds the GPIB interface in reset via Q29c. 
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5 3 7 1 5 On return from standby, the standby IRQ latch is again set by the standby 

* i f rom the keyboard block. The standby ON/OFF latch is clocked to the reset state, 
th^power supply i returned to normal operation, and I C 30b is enablec i. The input to 
IC32b rises as C121 charges, removing the reset signal from the GPIB interface an 
enabling the microprocessor IRQ input. The microprocessor is now able to accept the 
IRQ from IC30a. At the end of the restart sequence, the standby IRQ latch is reset. 

5 3 7.1.6 When the encoder in the keyboard system has data ready tobe re&c 1 by ^the 
microprocessor the keyboard IRQ latch is clocked via the KEYBOARD DATA READY 
line. The latch outputs provide the keyboard IRQ and a keyboard IRQ flag. Once e 
keyboard has been identified as the source of the interrupt, the latch is reset by th 

microprocessor. 

5.3 .7 J Circuit Description 

5.3. 7.2.1 The schematic is shown in Figure 7.8. 

5 .3.7.2 .2 Reset Circuit 

5 3 7 2 2 1 The RESET signal is generated in the circuit containing Q27 Q29a, d, and 

If 1 C125. When tile instrument is switched on, the input 1 

C125 charges through R215, Q29a, and R216. The output at IC32f-12 goes to logic 1 
when power is applied, but drops to logic 0 after approximately 500 ms. This output a 
inverted by IC32e to provide the microprocessor reset and by Q29c to provide the GPI 

reset. 

5 3 7 2 2 2 If there is a reduction in the +5V STANDBY supply, due to the instrument 
being switched off or to power failure, the potential across R217 faiK Wt.a a 
Q27 emitter is maintained by the charge in C125, so Q 27 conducts. TOe current m R218 
makes the base of Q29d positive, so the transistor conducts and holds the base of ,Q2 7 low 
until C125 is completely discharged. This ensures that a good reset action is obtained, 
even if the power is quickly restored. 



5.3 .7X3 Standby Operation 



5 3 .7.2 .3.1 On switching to standby, PL1 pin 14 is taken to OV by the STANDBY key. 

Debouncing is provided by R158 and C126. The leading edge of the signal is sharpened in 
IC32c, C11S, R151, and IC32d, and sets the standby IRQ latch IC30c, d. 



5. 3. 7.2. 3 .2 The negative-going output from IC30c-10 is passed via IC3Ga, IC32a, and 

R152* to IC19-2 to provide a microprocessor interrupt. The positive-going output trom 
IC30d-H forms the standby IRQ flag (read. by the microprocessor via IC-3 during the 
interrupt routine) and clocks the standby latch IC26b to the set state. 



5 3 7. 2. 3. 3 The logic 0 level at IC26b-8 switches on Q13 and provides power for the 

STANDBY LED via PL1 pin 8. The same output is applied to IC30b-5 and disables the 
other interrupts which are connected to IC30b-6. 

5.3 .7.2. 3. 4 The logic 1 level at IC26b-9 shuts down the power supplies except the +5V 

STANDBY supply. 



5. 3. 7.2 .3.5 At the end of the interrupt routine, the microprocessor resets the standby 

IRQ latch by applying logic 1 to IC30c-8 from IC19-7. 
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5.3. 7. 2. 3. 6 On return from standby, the standby IRQ latch is again set. This provides 

a microprocessor interrupt and sets the standby IRQ flag as before. The positive-going 
output from IC30d-ll clocks the standby latch back to the reset state, so that the 
STANDBY LED is turned off and the power supplies are restored. The microprocessor 
resets the standby IRQ latch at the end of the interrupt routine. 

5.3.7J2.4 The IRQ Circuits 

5.3.7.2.4.1 The KEYBOARD DATA READY line at PL2 pin 4 goes to logic 1 when the 
keyboard encoder has data available. This clocks IC26a to the set state to provide a 
keyboard IRQ flag at IC23-11 an d an interrupt signal at I C28b-9. In terrupts from the 
measurement system (MCC IRQ) and the GPIB interface (GPIBIRQ) are connected to 
IC28b-12 and IC28b-10, 13. 

5 3 7 2 4 2 If any of these interrupts occur, IC28b-8 and IC3Gb-6 will go to logic 1. 
Provided’ the standby latch IC26b is not set, IC30b-5 will be at logic 1 and the interrupt 
signal passes via IC30a and IC32a to IC19-2. 

5 .3. 7.2 .4.3 When the instrument is switched into or out of the standby state, the 
standby IRQ latch IC30c, d is set. The standby IRQ from IC30c-10 is fed to IC19-2 via 
IC30a and IC32a. 

5. 3. 7.2.4. 4 The circuit comprising R220, C121, IC32b, and D28 disables the 
microprocessor interrupt input and holds the GPIB microprocessor reset line low (via 
Q29c), while the +5V power supply to R220 is switched off. On return from standby, 
C121 charges and IC32b^4 goes to logic 0. The microprocessor interrupt input is enabled 
and the GPIB microprocessor is reset. The delay in enabling the interrupts prevents the 
standby IRQ, which occurs on return from standby, from being acted upon before the 
power supplies are fully restored. 

5.3.8 Power Supply Block 

5.3. 8 J. Functional Description 

5.3.8.1.1 A simplified diagram of the power supply block is given in Figure 5.10. 
The AC supply enters at a plug mounted on the rear panel and passes via a fuse and RFI 
filter, mounted on the motherboard, to the line switch. 

5. 3. 8.1 .2 The switched supply is connected to the primary winding of the power 
transformer via the operating-voltage range selector. The voltage range selector is a 
small plug-in printed circuit board which is positioned according to the desired line 

voltage. 

5 3. 8.1 .3 The transformer has a tapped secondary winding which supplies two bridge 

rectifiers. The smoothed but unregulated outputs from the rectifiers feed regulators 
providing +11.2V, -11.2V, +5V, +5V and -5.2V. The -5.2V regulator and one of the +5V 
regulators, which supply most of the instrument's circuits, are shut down by a signal from 
the microprocessor when the instrument is switched to standby. 
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Figure 5 JO - Power-Supply-Block Diagram 



5.3 .8.2 



Circuit Description 



5.3 .8.2.1 The schematic is shown in Figure 7.9. AC power connec a 1 po' 
input plug passes via fuse FS1 and the RF filter, formed by LI, L2, C46, C47, and C48, to 
the POWER switch Sib. The switched supply is connected to the primary windings of 
transformer T1 via the tracks of a printed circuit board which is inserted in SK8. 



5.3.8.2.2 The secondary windings of transformer T1 supply the ±5V rectifier Dll, 
C*49 and C50, and the ±11 V rectifier D12, C52, and C59. 

5.3 .8.2.3 Regulated supplies at ±11. 2 V are provided by the regulators IC3 and IC4. 
The common terminals of these regulators are held at approximately -0.7V and +0./V by 
diodes D13 and D14. 



5. 3. 8.2 .4 Regulated supplies at +5V are provided by two discrete component 

regulators having series elements Q8 and Q12. The non-inverting inputs to the 
comparators IC31a and IC31c are connected to a +2.5V reference voltage, derived in the 
hybrid circuit H2 shown in Figure 7.8. Potential dividers formed by elements of R49 hold 
each inverting input at half the output voltage of the associated regulator. 



5.3. 8.2. 5 A regulated supply at -5.2V is provided by a discrete component regulator 

having 06 as its series element. The comparator inputs are held at approximately OV 
The potential divider controlling the inverting input is connected across the +5V and 

-5.2V supplies. 
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5,3 .8.2.6 



Standby Mode 



5.3. 8.2. 6.1 When the instrument is switched to standby, the standby latch IC26b 

(see Figure 7.8) is clocked to the set state. The base of QU is pulled high and IC31a-3 is 
pulled low. The base of Q9 is pulled low by IC31a, the base current of Q8 » jut off, Md 
the regulator is shut down. When the voltage of the +5V supply falls, IC31b-6 goes more 
negative. The base of Q7 is taken towards OV by IC31b so that the base current of Q is 
cut off and the -5.2V regulator is shut down. 



5 . 3.9 Internal Frequency Standard Block 

5.3.9J. Functional Description 

5 3 9 1 1 The internal frequency standard consists of a 5 MHz oscillator and a 
frequency doubler. A block diagram of the internal frequency standard is shown in 

Figure 5.11. 




Figure 5J.1 - Internal Frequency Standard Block Diagram 

5. 3. 9.1. 2 The 10 MHz signal is passed to the measurement block via a buffer (IC2) 

on the motherboard. 

5 3 9 1 3 Signals from an external frequency standard are applied to a signal 
conditioning circuit on the motherboard. If a 10 MHz external frequency standard is 
used, the output of this circuit is connected directly to the measurement circuitry. 



5.3 .9.2 Circuit Description 



5.3 .9.2 J Frequency Doubler 



5 3.9.2 .1 .1 The schematic of the frequency doubler, used with internal frequency 

standard is given in Figure 7.18. The 5 MHz input is applied to the balanced amplifier 
containing Q1 and Q2. The base of Q3 is driven by the differential outputs from the 
amplifier via Dl and D2 so that the frequency here is 10 MHz. 



5.3. 9.2 .1.2 The 10 MHz signal is amplified and filtered in the two stages containing 
Q3 and*Q5, and fed to pin 3 via buffer Q6. 



TO 

MEASUREMENT 
3 LOCK 
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5. 3. 9.2 .1.3 The output signal is fed back via C6 to switch Q4 on during the positive 

peaRs of the signal. The gain of Q5 is controlled by the potential across C3 which 
charges via R12 and discharges via Q4. If the output signal increases, the time for which 
Q4 conducts increases so that the mean potential across C3 decreases. The resulting 
decrease in gain of Q5 provides automatic level control. 

5.3 .9.2 .2 Internal Frequency Standard Buffer 

5. 3. 9.2. 2.1 The buffer circuit is shown in Figure 7.9. The 10 MHz input at PL14 pin 4 
is shaped and buffered in IC2a, IC2b, and IC2c before being fed to the measurement 
block at IC39-2. The inverting inputs of IC2 are connected to the bias voltage at IC2-11. 

5.3 .9.2 .3 External Frequency Standard Buffer 

5.3. 9.2. 3.1 The buffer circuit is shown in Figure 7.9. The signal connected to the 
EXT. STD. INPUT socket on the rear panel is fed to PL2Q pin 4. Protection against 
excessive signal amplitude is provided by D6, D7, and R32. 

5.3.9.2.3.2 The buffer comprises ICl4a, IC14b, and IC14c. The inverting inputs are 
connected to the bias voltage at IC14-11. The final stage has feedback connected via 
Rll to give a Schmitt trigger action. 

5. 3. 9.2. 3 .3 Link LK1 is fitted between pins 8 and 9 of the PL16 to connect the 
differential output of the final stage to the measurement block at IC39-3. 

5.3 JO GPIB Interface 

5.3J.0J. Introduction . 

5.3.10.1.1 The GPIB interface is a self-contained, microprocessor-controlled 

system. It handles the transfer of data between its internal memory and the GPIB 
without involving the main instrument's microprocessor. Data transfer is made one byte 
at a time, each transfer being controlled by the IEEE-488 handshake protocol. Refer to 
the schematic in Figure 7.12. 

5.3.10.1.2 The microprocessor RESET signal is derived from the standby and IRQ 
block. The clock signal is derived from MCCl, IC18, shown in Figure 7.8. 

5.3.10.1.3 The microprocessor uses a multiplexed bus, the eight lowK>rder bits being 
used for both address and data. The low-order address bits are put onto the bus first and 
are latched into ICH by the address strobe. The bus is then free for data use. 

5.3.10.1.4 Data transfer between the microprocessors is initiated by an interrupt and 
is controlled by a 3-wire handshake protocol. The transfer is in the form of a data string, 
the number of bytes in the string being indicated by the first byte. 

5.3.10.2 Address Setting and Recognition 

5.3.10.2.1 The microprocessor reads the settings of the address switches in 
switchbank SI, via its port B inputs, approximately every 1 ms and writes the settings 
into an address register within the general purpose interface adapter (GPIA) IC12. 

5.3.10.2.2 When the interface address is set on the bus by the controller, it is 
recognized by the GPIA by comparison with the contents of the internal address register. 
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5.3JLQ.3 Reading from the Bus 

5 3 10 3 1 When the interface is addressed to listen, the GPIA conducts the 

h^dshake procedure up to the point where the ready for data (RFD) indication * given 
At this point IC12-27 is at logic 0, giving a logic 1 level at IC18-11. ™* s ‘ ° 
the bilateral switches of IC13 into the conducting state, thus completing the RFD line. 
The logic 0 at IC12-27 also puts the buffers in IC14 and IC15 into the receive condition. 
mtaTrom the bus enters the GPIA data-in register and IC12-40 goes to logic 0 providing 
an interrupt request to the microprocessor IC9. 

5 3 10 3 2 The microprocessor interrupt routine establishes the reason ^ or * he 

Lterrupt. The address decoder ICS is enabled via IC27-15 IC26-8, and A7 The decoder 
is addressed using lines GA4, 5, and 6, and gives the GPIA enable signal at 1C8-15 The 
data-in register of the GPIA is addressed using the R/W line and lines AO 1, and 2 Th 
rntroprSor then reads the contents of the data-in register and transfers the oata to 

memory. 

5 3 10.3.3 When the data-in register has been read, the cancels the 

request and allows the data accepted (DAC) line to go high. The handshake routine then 
continues, and a further byte, if available is loaded into the data-in re a ister. The 
interrupt and data transfer sequence is then repeated. 



5.34.0.4 



Writing to the Bus 



5 3 10.4.1 When the GPIA is addressed to talk, its internal data-out register will 
normally be empty. Under these conditions IC12-40 goes to logic 0 and provides an 
interrupt request to the microprocessor. 

5.3.10.4.2 IC17B is in the reset state, giving a logic 1 at IC18-12. Since IC 12 -2 7 is 
at logic 1 when the GPIA is addressed to talk, IC18-13 is also at -logic 1. The resml _ing 
logic 0 at IC18-11 opens three circuits of bilateral switches in IC13 to break the RFD 
line. The fourth bilateral switch conducts, due to the logic 1 at 

IC12-18 at 0V. Even if the listening device asserts that it is ready for data, IC12 will not 
attempt to load the contents of the data-out register onto the bus. 

5.3.10.4.3 The microprocessor interrupt routine establishes the reason for the 
interrupt. The microprocessor then enables the address decoder, IC8, vm 

IC26-8 and A7. The decoder is addressed using lines GA4, 5, and 6, and gives the G I A 
enable ’signal at IC8-15. The data-out register of the GPIA is addressed using the R/W 
line and lines GAO, 1 and 2, and a data byte is written into the register. The GPIA then 
cancels the interrupt request. 

5 3 10 4 4 Following the data transfer, the microprocessor sets IC17B, using line 
PB7, to give a logic 0 at IC18-12. This gives a logic 1 at IC18-11, which enables three 
bilateral switches in IC13 and connects the RFD line.. The fourth switch i in ICl - is 
disabled, thereby releasing IC12-18 from 0V. When the listening device asserts that it is 
ready for data, the GPIA loads the contents of the data-out register onto the bus an 
continues with the handshake routine. 

5 3.10.4.5 When the data-out register has been read, the GPIA generates a further 
interrupt request. The microprocessor resets IC17B, using line PB6, giving a logic a 
ICl 8-12 so that the RFD line is again broken at IC13. The data transfer and data 
transmission sequence is then repeated. 
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5.3 J.Q.5 



Serial Poll 



5.3.10.5.1 The status byte register of the GPIA is normally updated approximately 
every 1 ms by the microprocessor. When the interface is addressed to talk following the 
receipt of the serial poll enable (SPE) message, the GPIA puts the status byte onto the 
bus without further action by the microprocessor. 

5 3 10 5 2 When the serial poll is completed, the controller sends the serial poll 
disable (SPD) message, which is detected by IC26, IC7, IC18, and Id 9. The resulting 
logic 1 at IC17B-3 clocks IC17B to the reset condition, and gives a logic 1 at Id 8-1 2. 

5.3 J.0.6 Data Transfer Between Microprocessors 

5.3.10.6.1 Data transfer between microprocessors is made using the multiplexed data 
bus on both devices. Connections between the buses is made by means of a D-type latch, 
ICl or IC2, depending on the direction of data transfer. All data transfers are initiated 
by the sending device. The first byte indicates the number of bytes to be transferred. 

5.3.10.6.2 For data transf er to the GPIB microprocessor, the instrument's 
microprocessor sets SKI pin 22 (GPIBIRQ) low. This provides an interrupt request (IRQ) 
to the GPIB microprocessor via IC4. As part of the interrupt routine, IC8 is enabled and 
addressed to give an enabling signal for IC5A. The microprocessor reads the IRQ flag via 
IC5A and data bus line 7 to establish that the IRQ is from the instrument and not the 
GPIA. 

5.3.10.6.3 The GPIB microprocessor prepares to receive data, and then enables and 
addresses IC8 to give a signal which clocks IC16B via IC2Q-6. The level set on line 0 of 
the data bus is transferred to IC16B-5, and forms the ready for data (RFD) signal to the 
instrument's microprocessor. 

5.3.10.6.4 The instrument's microprocessor enables and addresses IC3 to give an 
enabling signal to IC5B, reads the RFD signal, puts the first data byte on the bus, and 
readdresses IC3 to give a clock signal which latches the data into ICl. It then addresses 
IC3 to give a clock signal for IC16A, so that the logic level set at IC16A-12. is 
transferred to IC16A-19 to form the data valid (DAV) signal to the GPIB microprocessor. 

5.3.10.6.5 The GPIB microprocessor addresses IC8 to give a signal to enable IC5A, 
and reads the DAV signal via data bus line 6. It then cancels its RFD signal, addresses 
IC8 to give an output enable signal for ICl (via IC20-8) and reads the data. A data 
accepted (DAC) signal is sent via IC2 and the RFD signal is reset. The instrument's 
microprocessor responds by cancelling its DAV signal and entering the next data byte 
into ICl. Data transfer continues in this manner until the required number of bytes have 
been received. 

5.3.10.6.6 Data transfer from the GPIB microprocessor to the instrument's 
microprocessor follows a similar pattern. The IRQ signal is passed from port A line 0 via 
ICl 8 and IC4. The IRQ flag is read by the instrument's microprocessor during its 
interrupt routine, via IC5B (enabled by an output from IC3). The IRQ signal is cancelled 
by the instrument's microprocessor setting data bus line 0 to logic 0 and then addressing 
IC3 to clock ICl 7 A. The resulting logic 0 at IC17B-9 disables ICl 8-4. 

5.3.10.6.7 During data transfer from the GPIB interface to the instrument, the RFD 
signal is passed via IC16A and IC5A, the DAV signal via IC16B and IC5B, the DAC signal 
via ICl, and the data via IC2. 
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SECTION 6 



MAINTENANCE 



6J INTRODUCTION 

6.1J. This section is written in eight parts including the following: 

a. PVP/Calibration Inspection Intervals 

b. Required Test Equipment 

c. Dismantling and Reassembly 

d. Special Functions for Diagnostic Purposes 



e. Troubleshooting 

f. Post-Repair Setup (or after the instrument fails the overall 
performance verification procedure) 



g. Internal Frequency Standard - routine calibration 

h. Overall Performance Verification Procedure 

6 1 3. The Performance Verification Procedures (PVPs) provided in this section are 

completing the rapid functional check found in Subsection 2.6. 

61 3 Satisfactory completion of these performance tests will confirm the 

counter's operation by measurement function. Complete the performance tests in the 

order given. 



6.1.4 



The following conditions must be maintained during these tests: 



a. 

b. 



c. 

d. 



The counter must be operated from an AC supply 



The line voltage must be within +10% of the indicated value of the line 
voltage selector 



The ambient temperature must be 23°C fS 

inspection/acceptance when a requirement of 23 C ±5 C is acceptaoie 



The power supply to the internal frequency standard must remain 
^inte^ted (This does not apply if the counter is locked to an 
external frequency standard.) 



6.1.5 Warm up the counter for one 

beginning these procedures. 



hour (switched to standby if necessary) before 
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6.2 



PVP/CALIBRATION INSPECTION INTERVALS 



6.2 J. PVP Interval 

6.2 .1.1 First, refer to Subsection 6.1.2 and review those situations when PVPs should 
be performed. Periodic PVPs should be carried out, however, at least once a year to 
verify the basic operation of the 1991/1992 and the possible need for recalibration. 

6.2.2 Calibration Interval 

6.2.2.1 The need for calibration is determined by the results of carrying out the set 
of PVPs, except in the case of the internal frequency standard. The calibration interval 
for the internal frequency standard will depend on the accuracy required and the aging 
rate of the 04 E frequency standard installed. Simply divide the desired accuracy by the 
aging rate per day to determine the required calibration interval for the internal 
standard. 

NOTE; 

All other calibration points for the 1991/1992 except the 
internal frequency standard should be on a minimum annual 
basis. 

6.3 REQUIRED TEST EQUIPMENT 

6.3J. A complete list of the test equipment required to carry out the procedures 

described in this section is given in Table 6.1. The items required for each operation are 
listed at the start of the corresponding instructions. . 

6.3.2 A particular model of test equipment is recommended in some cases, but 
other equipment having the required parameters given in Table 6.1 may be used. 
Although the procedures to be followed are given in general terms, they are based on the 
use of the recommended test equipment. Some modification to the procedure may be 
necessary if other test equipment is used. 

6.4 DISMANTLING AND REASSEMBLY 

6.4 J. Introduction 

6.4.1 .1 Instructions for dismantling and reassembling the instrument are limited to 
those areas where special care is needed or difficulty may be experienced. 



WARNING 



LETHAL VOLTAGE: Dangerous AC voltages are exposed 

when the instrument is connected to the AC supply with the 
covers removed. Switch the instrument off and disconnect 
the supply socket from the rear panel before carrying out any 
dismantling or reassembly operation. 
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Item 


Description/Recommended Model 


Required Parameters 


1 


Signal Generator 
Racal-Dana 9087 


Low phase noise. Jitter <0.5 ns 
Frequency range 10 kHz to 1.3 GHz 
Output level 1 mV to IV 
10 MHz INT STD OUTPUT 


2 


Oscilloscope with 1:1 Probe 


Bandwidth 50 MHz 


3 


Digital Multimeter 
Racal-Dana 5001 


Frequency range: DC to 5 kHz 
Level: 20 mV to 20V 


4 


Frequency Standard 
Racal-Dana 9475 


10 MHz 

Accuracy better than +3 parts 
in 10 ia 


5 


Audio Oscillator 
Racal-Dana 9085 


Frequency range: 10 Hz to 5 kHz 
Level: 30 mV into 5012 


6 


Pulse Generator 
Racal-Dana 1515 


To provide a single positive-going 
pulse with a low level of +0.4V and 
a high level of +2.4V (TTL output 
limit levels) 


7 


Connecting Lead 


5012 coaxial cable with BNC 
connectors. Length between 60 cm 
and lm 


8 


T-piece 


BNC, 5012 


9 


Coaxial Load 


BNC, 50 12 


10 


GPIB Controller 
HP-85 


— 


11 


GPIB Analyzer 
Racal-Dana 488 


— 



6.4.2 Instrument Covers 

6.4.2 .1 Complete the following procedure to remove the instrument covers: 

a. Disconnect the power cord from the rear panel 

b. Remove the two screws and washers securing the rear-panel bezel 
shown in Figure 6.1. Then remove the bezel 

c. Remove the top cover by sliding it to the rear of the instrument 

d. Remove the bottom cover by sliding it to the rear of the instrument 
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REAR-PANEL BEZEL 
RETAINING SCREWS 
& WASHERS 




Figure 6.1 - Bear-Panel Bezel Removal 

6. 4.2. 2 To replace the covers, reverse the above procedure. When replacing the 

bottom cover, ensure that the tilt bail is facing toward the front of the instrument and 
that the tongue of the cover fits into the slot on the front panel as shown in Figure 6.2. 
When replacing the top cover, ensure that the access holes are towards the front of the 
instrument (see Figure 6.3) and that the tongue of the cover fits under the edge of the 
front panel at all points. Refer to Figure 6.4 for orientation of the bezel to the rear 
panel. 




Figure 6.2 - Bottom Cover Replacement 
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ACCESS HOLES IN SIDE 
OF INSTRUMENT 




Figure 6.3 - Proper Access Hole Orientation 



TOP 




BOTTOM 



Figure 6.4 - Rear Panel Bezel Orientation 
6.4.3 Front Panel 

6.4.3 .1 Complete the following procedure to remove the instrument front panel: 



a. Remove the top and bottom covers of the instrument 

b. Remove the clamping collars from the channel A and B inputs. Use 
the special spanner available from Racal-Dana (P/N R-14-1586) and 
turn counterclockwise. Refer to Figures 6.5A and 6.5B for this step 
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CHANNEL A & 8 
CLAMPING COLLARS 

(FOR REMOVAL 
SEE FIGURE 6.5B) 



Figure 6.5 A - Channel A and B Clamping Collars 



SPECIAL SPANNER TOOL 





TYPICAL CLAMPING COLLAR 
(TURN COUNTER-CLOCKWISE 
TO REMOVE) 



Figure 6.5B - Clamping Collar Removal 

e. Remove the two screws and washers securing the front panel to each 
side frame of the instrument. See Figure 6.6 




d. Ease the front panel forward until the display board disconnects from 
the motherboard at PL1 and PL2. See Figure 6.7 



e. Disconnect the coaxial lead from the back of the Channel C input. See 
Figure 6.7 






Figure 6.7 - Display Board and Channel C Disconnection 

6. 4. 3. 2 To replace the front panel, reverse the above procedure. Pass the POWER 

switch button through its opening in the front panel and reconnect Channel C*s coaxial 
lead to the PCB to Channel C’s input connector before securing the panel. 

6.4.4 Rear Panel 

6.4.4.1 Complete the following procedure to remove the instrument rear panel: 

a. Remove the instrument covers 

b. Refer to Figure 6.8. Remove the GPIB board from the unit by 
completing the following steps: 

1. Remove the two screws and lock washers on the rear panel as 
shown 

2. Remove the two screws on the GPIB board itself as shown 

3. Lift up the GPIB board where shown and unplug the 
GPlB/motherboard cable from the motherboard at SK4 

4. Now the GPIB board is free to remove 
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c. 



Remove the two screws and washers (2 each/side) securing the rear 
panel to each side frame of the instrument. See Figure 6.9 




Figure 6.8 - GPIB Board Removal 



REAR PANEL 
RETENTION 
SCREWS & 
WASHERS 
(2 PER SIDE) 




Figure 6.9 - Rear-Panel Retention Screw Removal 

d. Ease the rear panel away from the instrument and disconnect from the 
motherboard at P LI 9 and PL20. See Figure 6.10 

e. Disconnect the frequency standard's flying lead from PL14 on the 
motherboard. See Figure 6.10 

f. Remove the nut and crinkle washer securing the rectifier bridge Dll 
to the rear panel. See Figure 6.10 

g. Disconnect the green/yellow lead connecting the rear-panel stud to the 
power input plug. See Figure 6.10 
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Figure 6 JO - Rear-Panel Removal Detail 
6.4.4.2 To replace the rear panel, reverse the above procedure. 

IWARNING 

LETHAL VOLTAGE - the grounding of external metalwork of 
the instrument depends upon the connection between the 
rear-panel stud and the power input plug. Ensure that the 
green/yellow lead to the power input plug is correctly con- 
nected during reassembly. 

6.4.5 Channel C Board (Model 1992 only) 

6.4. 5.1 Complete the following procedure to simply access Channel C ? s PCB: 

a. Remove the top cover 

b. Remove GPIB board. Refer to Subsection 6. 4.4.1 .b for instructions 

c. Remove the two screws and washers securing Channel C r s amplifier 
PCB to the right-hand side frame. See Figure 6.11 

6.4. 5.2 Complete the following steps to remove the amplifier board completely: 

a. Remove the front panel (see Subsection 6.4.3) 

b. Disconnect the coaxial lead from the back of Channel C’s input 
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6.4. 5. 3 To replace the amplifier board, reverse the above procedure. 

6.4.6 Display Board 

6.4. 6.1 Complete the following procedure to remove the display board: 



Remove the instrument covers (see Subsection 6.4.2) 



b. Remove the front panel (see Subsection 6.4.3) 

c. Remove the three screws and washers securing the display board to the 
front panel (see Figure 6.11) and remove the board 



6.4.6. 2 To replace the display board, reverse the above procedure. 

6.5 SPECIAL FUNCTIONS FOR DIAGNOSTIC PURPOSES 



6.5.1 The special functions listed in Table 6.2 are for use during maintenance. 

The functions are used in conjunction with the CHECK mode. They are entered in the 
special function register by pressing: 



[g [g ISHIFTj I STORE 



SF 



and are enabled and disabled by pressing: 




CHANNEL C AMPLIFIER PCB RETENTION 




DISPLAY PCB 
RETENTION 
SCREWS 
& WASHERS 
(3 EACH) 



DISPLAY PCB 
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Figure 6.11 - Channel C Amplifier Board and Display Board Removal 




Table 6.2 - Diagnostic Special Functions 



Special Function Number 


Function With CHECK Mode Selected 


70 


10 MHz check 


71 


LED check 


72 


Measurement of short start TEC count 


73 


Measurement of long start TEC count 


74 


Measurement of short stop TEC count 


75 


Measurement of long stop TEC count 


76 


D-to-A converter check 


77 


Channel A relay check 


78 


Channel B relay check 



6.5 .2 Special Function 70 

6.5.2 J. Special Function 70 is the default state of its decade. It provides 
measurement of the 10 MHz internal frequency standard and verifies operation of the 
microprocessor system, MCC1, MCC2, and the TEC. 

6.5.3 Special Function 71 ' 

6. 5.3.1 Special Function 71 exercises all the LEDs, except STANDBY, GATE, TRIG 
A, TRIG B, REM, ADDR and SRQ, at approximately 0.5 Hz. If the GPIB interface is 
installed, the REM, ADDR and SRQ LEDs light. 

6.5.4 Special Functions 72, 73, 74, and 75 

6. 5.4.1 Special Functions 72, 73, 74, and 75 should only be used for diagnostic 
purposes at an ambient temperature of 23° C + 2 C. 

6. 5. 4.2 The long counts must be 800 + 220. The short counts (0.5 x long count) must 
be in the range +20 to -40. Counts outside these ranges indicate that the TEC has failed. 

6.5.5 Special Function 76 

6. 5. 5.1 With Special Function 76 active, the microprocessor continuously exercises 
the D-to-A converters in both Channel A and Channel B through the range -5.1V to 
+5 .IV. The waveform (51 levels spaced by 0.2V) can be monitored at the trigger output 
pins on the rear panel. 

6.5.6 Special Function 77 

6. 5. 6.1 With the 10 MHz STD OUTPUT socket on the rear panel connected to the 

Channel A input, activating Special Function 77 causes the microprocessor to exercise 
the Channel A relays for xlG/xl, 50F2/1 M£2and DC/ AC, FILTER, and COM A. See NOTE 
below. 



6-11 




6.5.7 



Special Function 78 

6 5 7 1 With the 10 MHz STD OUTPUT socket on the rear panel connected to the 
Channel B input, activating Special Function 78 causes the microprocessor to exercise 
the Channel B relays for xlO/xl, 50S2/1 and DC/ AC. See NOTE below. 



NOTE: 



Cable length is important during use of either Special 
Function 77 or 78 for diagnostic purposes. The cable should 
be between 0.6 to 1 meter in length. See Item 7 in Table 6.1. 



6.6 TROUBLESHOOTING 

6 61 A guide to fault location is given in the flowcharts of Figures 6.12 to 6.20 

The charts provide a logical procedure for localizing the fault to an area of circ it. 
When using the charts it is essential to begin at the start point in Figure 6.12 or 6 V 7 r and 
act in sequence according to the results of each decision box. Starting part way through 
any chart, is unlikely to lead to satisfactory fault isolation. 



6.6.2 Required Test Equipment 

Item Table 6.1, Item No. 

Oscilloscope 2 

Digital Multimeter 3 

Coaxial Connecting Lead 7 

GPIB Controller 10 

GPIB Analyzer 11 
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START 



SWITCH ON 
INSTRUMENT. 
CHECK DISPLAY 




CHECK POWER SUPPLIES 
AT POINTS SHOWN 



CHECK CONNECTION 
OF AC SUPPLY. 
CHECK FUSE 



SUPPLY 

/ CONNECTED? \ 
FUSE SERVICEABLE’ 



CONNECT SUPPLY 
OR 

REPLACE FUSE 



Q 8 COLLECTOR 


5V 


Q12 COLLECTOR 


5V 


Q 6 COLLECTOR 


-5.2V 


IC3 OUTPUT 3 , 


11.2V 


IC4 OUTPUT ' 


-1 1.2V 



41.1V 



ARE 

SUPPLIES 

CORRECT’ 




/ WAS \ 
1991/2 

DISPLAYED AT 
. START’ > 



CHECK RESPONSE 
OF INSTRUMENT TO 
KEYBOARD OPERATION 



^ DOES \ 
INSTRUMENT 
RESPOND TO 
. ANY KEY’ - 



REFER TO 

POWER SUPPLY BLOCK 
IN SECTION 5 



GO TO NEXT PAGE 



GO TO 
FIGURE 6.JJ 



f REFER TO ^ 
KEYBOARD BLOCK 
V IN SECTION 5 J 



rt\CT 2- 

Figure 6.12 - Fault Finding Flowchart - Part 1 










FROM PREVIOUS PAGE 




Figure 6.12 - Fault Finding Flowchart - Part 1 (Cont’d) 
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FROM 

FIGURE 6.12 



SELECT >'-E'.'K 
"UNCTION 

check that 

DISPLAY SHOWS 

10.0000000 E6 




GO TO 

FIGURE 6 .14 





/ 


SPECIAL 

FUNCTION 


DISPLAYED VALUE 
AT 23*C ±2*C 


ENABLE SPECIAL 




73 


800 ± 220 


FUNCTIONS 73 






(VALUE FOR SF73M-20 


72 75 AND 74 




72 


2 -40 


IN TURN CHECK 




75 


800*220 


AS SHOWN 








I 




76 






Figure 6.13 - Fault Finding Flowchart - Part 2 
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C FROM A 

FIGURE 6.13 J 



ENABLE SPECIAL 
FUNCTION 76 
CHECK WAVEFORMS 
AT A AND B TRIGGER 
LEVEL OUTPUTS 





+5 IV > 



-5 IV 



/ 


200mV*-20mV \ 


1 . 


L_ 1 




■*- ~0.5us J 



REFER TO 
CHANNEL A AND B 
BLOCK IN SECTION 5 



ENABLE SPECIAL 
FUNCTION 71 
CHECK THAT ALL 
LEDs EXCEPT 
TRIGGER INDICATORS 
GATE INDICATOR 
STANOBY INDICATOR 
GPIB INDICATORS 
ARE LIT 




REFER TO 
DISPLAY BLOCK 
IN SECTION 5 



DISABLE SPECIAL 
FUNCTIONS GROUND 
THE CHANNEL A AND B 
INPUTS SET A AND 8 
TRIGGER LEVELS TO +5.1V 



GO TO NEXT PAGE 



Figure 6.14 - Fault Finding Flowchart - Part 3 







FROM PREVIOUS PAGE 



CHANNEL A 
INDICATOR ORE 7 



CHECK LOGIC 
LEVEL AT 
IC36-1 



/ IS \ 
CHANNEL B 
INDICATOR OFF 7 



SET A AND 8 
TRIGGER LEVELS 
TO-5.1V 



CHECK LOGIC 
LEVEL AT 
IC36-16 



REFER TO 
CHANNEL A ANO B 
BLOCK IN SECTION 5 



REFER TO 
CHANNEL A AND B 
SLOCK IN SECTION 5 




CHECK INDICATOR. 
ICIc ANO Q3 



CHECK INDICATOR. 
ICIa AND Q1 



^ IS \ 
CHANNEL A 
NDICATOR ON? 



/ IS \ 
CHANNEL 8 
INDICATOR ON 7 



CHECK LOGIC 
LEVEL AT 
IC36-1 



LOGIC 0 7 



CHECK LOGIC 
LEVEL AT 
IC36-16 



REFER TO 
CHANNEL A ANO B 
BLOCK IN SECTION 5 



CHECK INDICATOR 
ICIa ANO Q1 



GO TO 
FIGURE 6.15 



REFER TO 
CHANNEL A AND B 
BLOCK IN SECTION 5 



CHECK INDICATOR. 
ICIc AND Q3 



Figure 6.14 - Fault Finding Flowchart - Part 3 (Cont'd) 














FROM 

FIGURE 6. 



MONITOR 10MHz STD 
OUTPUT SOCKET WITH 
OSCILLOSCOPE USE 
ITEMS 2 AND 7 
IN TABLE 6.1 




REFER.TO 

MEASUREMENT BLOCK 
IN SECTION 5 



CONNECT 10MHz STD 
OUTPUT SOCKET TO 
CHANNEL A INPUT 
SOCKET USE ITEM 7 
IN TABLE 6.1 . 

SELECT CHECK FUNCTION 
ENABLE SPECIAL FUNCTION 
77 

WAIT 10 SECONDS 




YES 



CONNECT 10MHz STD 
OUTPUT SOCKET TO 
CHANNEL B INPUT SOCKET 
USE ITEM 7 IN TABLE 6.1 . 
ENA8LE SPECIAL FUNCTION 78 
WAIT 10 SECONDS 





CHECK OPERATION 
OF CHANNEL A 
X1/X10 RELAY 



SELECT FREG A FUNCTION 
20NNECT 10 MHz STD OUTPUT 
SOCKET TO CHANNEL A 
INPUT SOCKET SELECT 
RESOLUTION OF 10 OIGiTS 
CHECK THAT DISPLAY 
INDICATES 
000.000000 E3 
(±2 FOR LSDi 
WITH OVERFLOW 
INDICATOR LIT 



CHECK OPERATION OF 
RELAY CORRESPONDING 
TO THE ERROR CODE 
DISPLAYED 



ERROR 

CODE 


RELAY 


52 


CHANNEL A 

i mo/ 5 on 


53 


DC/ AC 


54 


FIL'ER 


55 


COM A 


56 


CHANNEL B 
X1/X10 


57 


1 MO/50O 


58 


DC/AC 





REFER TO 
CHANNEL A AND B 
BLOCK IN SECTION 5 



REPLACE RELAY 



REFER TO \ 

MEASUREMENT BLOCK I 
IN SECTION 5 J 
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Figure 6.15 - Fault Finding Flowchart - Part 4 








FROM PREVIOUS PAGE 




YES 



>- 






MONITOR 'C23-13 
RECONNECT INPUT SIGNAL 
TO CHANNEL C 
DISCONNECT INPUT SIGNAL 
WHILE GATE INDICATOR 
IS LIT 




>2 4V — 




SIGNAL DISCONNECTED 
WITH GATE OPEN 




REFER TO 

MICROPROCESSOR BLOCK 
IN SECTION 5 



REFER TO 

CHANNEL C BLOCK 
IN SECTION 5 



SELECT CHECK FUNCTION 
SELECT RESOLUTION OF 
8 DIGITS. 

DISABLE THE SPECIAL 
FUNCTIONS. 

SELECT STANDBY MODE 
CHECK THAT THE STANDBY 

INDICATOR LIGHTS. AND 
THAT ALL OTHER LEDs ARE 
SWITCHED OFF. 




CHECK VOLTAGE AT 
COLLECTOR OF QB 



RETURN FROM STANDBY 
CHECK THAT DISPLAY 
INDICATES 
1 00000000 E6 
(*2 FOR LSD) 





REFER TO 

STANDBY AND IRQ BLOCK 
IN SECTION 5 



CHECK LED 
AND LED DRIVER 



REFER TO 
STANDBY ANO IRQ 
BLOCK IN SECTION 5 



Figure 6.16 - Fault Finding Flowchart - Part 5 (Cont'd) 









NOTE 

XXXX REPRESENTS 
SOFTWARE VERSION 
AND ISSUE NUMBER 




CHECK THAT ADOR 
INDICATOR IS LIT 
WHEN TALK-ONLY 
SWITCH IS AT 1. 
AND IS OFF WHEN 
SWITCH IS AT 0 



MASTER TO GPI8 
MICROPROCESSOR 
INTERFACE FAULT 
REFER TO DATA 
TRANSFER BETWEEN 
MICROPROCESSORS 
IN SECTION 5 




> — 






CHECK FOR 
INDICATOR DRIVE 
SIGNAL AT 
‘ IC9-35 







SET GPIB INTERFACE 
AOORESS TO 15 
CONNECT GPIB 
CONTROLLER 
CONNECT BUS 
ANALYZER SET TO 
SINGLE STEP 
CONNECT INT STD OUT 
TO INPUT A 

ENTER AND RUN 
10 DIM AS [30| 

20 ENTER 715 AS 
30 DISP AS 
40 END 



IS 

SIGNAL 

CORRECT’ 



YES 



TRACE SIGNAL FROM 
IC9-9 TO INDICATOR 
REPLACE REPAIR FAULTY 
COMPONENT 



FAULT BETWEEN SW1 
PIN 1 AND IC9-31 
OR 

WRONG SOFTWARE 
FITTED 
OR 

GPIB PROGRAM NOT 
RUNNING 

REFER TO DESCRIPTION 
OF GP'B INTERFACE 
IN SECTION 5 



Figure 6.17 - Fault Finding Flowchart - GPIB Part 1 



GO TO NEXT PAGE 
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PROM PREVIOUS PAGE 




STEP BUS ANALYZER 
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ANALYZER INDICATES 
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CONTROLLER DISPLAYS 

FA >001 0 0000000 E +06 







1 

i 

! 


INSTRUMENT NOT 
ENTERING AODRESSED- 
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DISPLAY GPIB ADDRESS 
(SEE SUBSECTION 4.3) 




L 




NO 



HANDSHAKE FAULT 
REFER TO WRITING 
TO THE BUS IN 
SECTION S 




CHECK ADDRESS 
SWITCHES AND 

LEVELS AT IC9-31 TO 3 

OR 

SUSPECT FAULT IN 
IC1 2 OR IC9 




GO TO NEXT PAGE 



Figure 6.18 - Fault Finding Flowchart - GPIB Part 2 
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FROM PREVIOUS PAGE 




SEND 

OUTPUT 715; TPSRS6" 
CHECK THAT THE 
REM AND ADDR 
INDICATORS LIGHT 
AND THE DISPLAY 
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10.00000 6 



HANDSHAKE FAULT 
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TRACE SIGNAL FROM 
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COMPONENT 
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HANDSHAKE FAULT 
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THE BUS IN SECTION 5 
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FROM IC12-23 TO 
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CHECK THAT 
OSCILLOSCOPE SHOWS 
CORRECT WAVEFORM 



GO TO NEXT PAGE 



Figure 6.19 - Fault Finding Flowchart - GPIB Part 3 
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6.7 



POST-REPAIR SETUP 
Introduction 



isSSSSESsSSS* 

6 7 1.2 The ambient temperature must be maintained at .25 JC ± 2 c throughout 
these procedures. The instrument should be powered from an AC supply. 

[WARNING I 



LETHAL VOLTAGE: 

instrument to be operated 
voltage levels are exposed 



These procedures require the 
with the covers removed. Lethal 
under these conditions. 



6.7.2 Channel A Input System 

6.7.2 *1 Required Test Equipment 

Item Table 6.1. Item No. 

Signal Generator \ 

Coaxial Connecting Lead (Qty. 2) 



6.7 Counter Setup Procedure 

6.7.2 .2.1 Set R149 fully counterclockwise and RIM to its mid-position. R192 is 

located inside the screened module as shown in Figure 6.21. 



r iso 





R U9 




0 


0 










o 




O 




R 192 


R 133 


1 


MODULE 





Figure 6.21 - Location of R149 and R192 
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6. 7.2.2 .2 Complete the following procedure: 

a. Switch the 1991/1992 on. Select FKEQ A 

b. Select 5 Oft impedance for Channel A 

c. Press the RESOLUTION t key five times until 000 is displayed 

d. Connect the test equipment as shown in Figure 6.22 

e. Set the signal generator output to 100 MHz at a level of 3.0 mV RMS 

f. Verify that the EXT STD LED is lit and that the Channel A TRIG LED 
is flashing 

g. Adjust R192 to obtain the most stable display indication of 100.0 E6 + 
0.1 E6, with the GATE LED flashing 

NOTE: 

Care is needed when adjusting R192. The display indication is 
random with R192 set to either side of the correct position. 




Figure 6.22 - Connections for Channel A Input System Adjustment 

6.7.2. 3 Counter Test Procedure 

a. Switch off the RF output of the signal generator 

b. Press the RESOLUTION A key five times until 00000000 is displayed 

c. Switch on the RF output of the signal generator 

d. Increase the signal generator output to 13 mV RMS 

e. Adjust R149 slowly clockwise until the display just becomes unstable. 
Turn back until the display is just stable and indicates 100.000000 E6 
0.000001 E6 

f. Reduce the signal generator output to 7 mV RMS. Verify that the 
GATE LED stops flashing. If it does not ? repeat steps d to f 

g. Switch off the counter. Disconnect the test equipment 
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6.7.3 Channel B Input System 

6.7.3 J. Required Test Equipment 

Item Table 6.1, Item No. 

Signal Generator J 

Coaxial Connecting Lead (Qty. 2) ‘ 

6.7 .3 J2 Counter Setup Procedure 

6.7.3.2.1 Set R150 fully counterclockwise and R193 to its mid-position. R193 is 
located* inside the screened module as shown in Figure 6.23. 



R 150 



R 14.9 




6. 7.3.2 .2 



Figure 6.23 - Location of R150 and R193 



Complete the following procedure: 

a. Switch the 1991/1992 on. Select FREQ A 

b. Select 5012 impedance for Channel B and press 



c. 



d. 



e. 



f. 



H 0 I SHIFT! 



STORE 


SF 




SHIFT 




SF 



Press the RESOLUTION f key five times, until 000 is displayed 

Connect the test equipment as shown in Figure 6.24 

Set the signal generator output to 100 MHz at a level of 3.0 mV RMS 

Verify that the EXT STD LED is lit and that the Channel B TRIG LED 
is flashing 



Adjust R193 to obtain the most stable display indication of 100.0 E6 + 
0.1 E6, with the GATE LED flashing 
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NOTE: 



Care is needed when adjusting R193. The display indication is 
random with R193 set to either side of the correct position. 

10MHz EXT STD 

OU T INPUTj 19S ,7ii 

i OOO 



SIGNAL 
I GENERATOR 
RF 

o 



ISTO 



Figure 6.24 - Connections for Channel B Input System Adjustment 



6.7.3 .3 Counter Test Procedure 

a. Switch off the RF output of the signal generator 

b. Press the RESOLUTION A key five times until 00000000 is displayed 

c. Switch on the RF output of the signal generator 

d. Increase the signal generator output to 13 mV RMS 

e. Adjust R150 slowly clockwise until the display just becomes unstable. 
Turn back until the display is just stable and indicates 100.000000 E6 ± 
0.000001 E6 

f. Reduce the signal generator output to 7 mV RMS. Verify that the 
GATE LED stops flashing. If it does not, repeat steps d to f 

g. Switch off the counter. Disconnect the test equipment 

6.7.4 Channel C Assembly (Model 1992 only) 

6.7.4J. Required Test Equipment 

Item Table 6.1, Item No. 



Signal Generator l 

Coaxial Connecting Lead (Qty. 2) 7 

6. 7. 4.1.1 Connect the test equipment as shown in Figure 6.25. 



10 MHz EXT. STD 



SIGNAL 

GENERATOR 


STD OUT INPUTj 

I (i 


1992 






RF 








C 


h 



COAXIAL LEAD 



Figure 6.25 - Connections for Channel C Input System Adjustment 
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6.7.4 .2 Counter Test Procedure 

a. Set R27 on Channel C assembly fully clockwise 

b. Switch the 1991/1992 on. Select FREQ C. Verify that the EXT STD 
LED is lit 

c. Set the signal generator output to 1 GHz at a level of 8.0 mV RMS 

d. Adjust R27 until the gate LED just starts Hashing and the counter 
display indicates 1000.00000 E6 + 0.00001 E6 

e. Switch the output of the signal generator off. Reduce the output level 
to 7.5 mV RMS 

f. Switch the output of the signal generator on. Verify that the counter 
is not counting. If it is, repeat steps c to f 

g. Switch off the counter. Disconnect the test equipment 

6.8 INTERNAL FREQUENCY STANDARD - ROUTINE CALIBRATION 

6.8J. Required Test Equipment 

Item Table 6.1, Item No. 

Signal Generator 1 

Coaxial Connecting Lead 7 

6.8.2 Calibration Procedure 

a. Switch on the 1991/1992. Select FREQ A and verify that 00000000 is 
displayed and allow at least 72 hours of uninterrupted operation 

b. Connect the test equipment as shown in Figure 6.26 




Figure 6.26 - Connections for Internal Frequency Standard Adjustment 

c. Press 0 0 | SHIFT! [EXP] 0 I SHIFT! [ STORE 

d. Press I SHIFT! I RECALL 



Verify that 10.000000 E6 is displayed 



CONTINUE! and 


SHIFT 




R-X/Z 
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f. Adjust the internal frequency standard, via the aperture in the rear 
panel, to be as near to 10 MHz as possible. Tlie display limits are 
shown in Table 6.3 

g. Switch off the counter. Switch off and disconnect the test equipment 



Table 6.3 - Internal Frequency Standard Accuracy 



Frequency Standard 


Display 


Accuracy 


Standard Oscillator 
Option 04 A 
Option 04T 
Option 04E 


+ 16 E0 
+ 3 E0 
+ 30 E-3 
+ 10 E-3 


1.6 parts in 10^ 
3 parts in 10^ 
3 parts in 10^ 
1 part in 10 s 



6.9 OVERALL PERFORMANCE VERIFICATION PROCEDURE 

6. 9.1 Introduction 

6 9 11 By correctly completing the following Performance Verification Procedures 
(PVPs), functional operation of the 1991/1992 is verified. The primary purpose of these 
tests is to provide a relatively fast and easy method for determining the operability of 
the counter. These PVPs should be performed in the order given. 

6.9.1 .2 These PVPs should be performed whenever it is necessary to determine 
whether the 1991 f \ 992 is operating correctly. These tests may also be used as an 
incoming inspection procedure, or to verify a suspected failure. In addition, after 
diagnosing and repairing a 1991 A 992 failure, these PVPs can be used to confirm a 
satisfactory repair. 

6.9.1 .3 Before beginning the performance check, ensure that the counter 
satisfactorily passes the preliminary functional check given in Subsection 2.6 of this 
manual. 

6.9.1 .4 The following conditions must be maintained throughout the performance 
check: 

a. The instrument must be operated from an AC supply 

b. The line voltage must be within 10% of the value indicated by the line 
voltage selector 

c. The instrument covers must be installed 

d. The ambient temperature must be 23°C ± 2°C 

e. The power supply to the frequency standard must be uninterrupted 

6.9.1 .5 The instrument should be allowed to warm up for one hour (switched to 
standby, if required) before beginning the performance check. 
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6.9.2 
6.9.2 .1 



6.9 .2.2 



6.9.2.3 



Channel A Sensitivity PVP 
Required Test Equipment 

Item Table 6.1, Item No. 



Signal Generator 1 

Digital Multimeter 3 

Audio Oscillator 5 

T-piece 3 

Coaxial Connecting Lead (Qty. 2) 7 



Channel A PVP (I) 

a. Switch on the 1991/1992. Select 50£2 on Channel A 

b. Connect the test equipment as shown in Figure 6.27. Check that the 
EXT STD LED lights 

c. Set the signal generator output to the frequencies shown in Table 6.4 
in turn. Set the counter’s resolution to the corresponding value 

d. At each frequency, determine the minimum input level to the counter 
which gives stable counting. Verify that this is not more than the level 
shown in Table 6.4 

e. Disconnect the test equipment 




Figure 6.27 - Connections for Channel A Sensitivity PVP (I) 



Table 6.4 - Channel A Sensitivity (i) 



Frequency 


1991/1992 Resolution 


Signal Level 


160 MHz 


8 digits 


50 mV 


100 MHz 


8 digits 


25 mV 


10 MHz 


7 digits 


25 mV 


100 kHz 


5 digits 


25 mV 



Channel A PVP (n) 

a. Connect the test equipment as shown in Figure 6.28 

b. Set the Audio Oscillator output to the frequencies shown in Table 6.5 
in turn. Set the counter’s resolution to the corresponding value 
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c. At each frequency, determine the minimum input level to the counter 
which gives stable counting. Verify that this is not more than the level 
shown in Table 6.5 

d. Disconnect the test equipment 




T- PIECE 



HIGH 

IMPEDANCE 

INPUT 



Figure 6.28 - Connections for Channel A Sensitivity PVP (n) 
Table 6.5 - Channel A Sensitivity (n) 



Frequency 


1991/1992 Resolution 


Signal Level 




3 




■sal 


3 





6.9.3 

6.9.3a 



6. 9.3.2 



Channel B Sensitivity PVP 
Required Test Equipment 

Item Table 6.1, Item No. 

Signal Generator 1 

Digital Multimeter 3 

Audio Oscillator 3 

T-piece ® 

Coaxial Connecting Lead (Qty. 2) 7 

Channel B PVP (i) 



a. Select 50 £2 on Channel B 



b. 



c. 



d. 



Connect the test equipment as shown in Figure 6.29. Check that the 
EXT STD LED lights 



Press 0 B | SHIFT 



STORE 


SF 




SHIFT 




SF 



Set the signal generator output to the frequencies shown in Table 6.6 
in turn. Set the counter's resolution to the corresponding value 



At each frequency, determine the minimum input level to the counter 
which gives stable counting. Verify that this is not more than the level 
shown in Table 6.6 



f. Disconnect the test equipment 
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SIGNAL 

GENERATOR 

RF 

Q 



STD OUT INPUT 


1991/92 

a 




oo< 


l 



Figure 6.29 - Connections for Channel B Sensitivity PVP (i) 
Table 6.6 - Channel B Sensitivity (I) 



Frequency 


1991/1992 Resolution 


Signal Level 


100 MHz 


8 digits 


25 mV 


10 MHz 


7 digits 


25 mV 


100 kHz 


5 digits 


25 mV 



6.9.3 .3 



Channel B PVP (n) 



a. Connect the test equipment as shown in Figure 6.30 

b. Set the Audio Oscillator output to the frequencies shown in Table 6.7 
in turn. Set the counter's resolution to the corresponding value 



c. At each frequency, determine the minimum input level to the counter 
which gives stable counting. Verify that this is not more than the level 
shown in Table 6.7 



d. Press @ 0 I SHIFT] [STORE] [sfI ISHIFTl Hf 



e. Disconnect the test equipment 




high 

IMPEDANCE 

INPUT 



Figure 6.30 - Connections for Channel B Sensitivity PVP (n) 
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6.9.4 

6.9.4a 



6.9.4^ 



Table 6.7 - Channel B Sensitivity (H) 



Frequency 


— — 

1991 A992 Resolution 


Signal Level 




3 


25 mV 




3 


25 mV 



Channel C Sensitivity PVP (Model 1992 only) 

Required Test Equipment 

Item Table 6.1 1 Item No. 

Signal Generator * 

Coaxial Connecting Lead (Qty. 2) 7 

Channel C PVP (Model 1992 only) 

a. Connect the test equipment as shown in Figure 6.31 

b. Select FREQ C 

c. Set the signal generator output to the frequencies shown in Table 6.8 
in turn. Set the counter’s resolution to the corresponding value 

d. At each frequency, determine the minimum input level to the counter 
which gives stable counting. Verify that this is not more than the level 
shown in Table 6.8 

e. Disconnect the test equipment 




Figure 6.31 - Connections for Channel C Sensitivity PVP 



Table 6.8 - Channel C Sensitivity 



Frequency 


1992 Resolution 


Signal Level 


40 MHz 


8 digits 


15 mV 


100 MHz 


8 digits 


15 mV 


500 MHz 


8 digits 


15 mV 


1000 MHz 


9 digits 


15 mV 


1300 MHz 


9 digits 


75 mV 
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6.9.5 



External Standard Input Sensitivity PVP 
6.9.5 J Required Test Equipment 

Item Table 6.1, Item No. 

Signal Generator 1 

6.9.5 2 External Standard Input PVP 

a. Connect the signal generator output to the EXT STD INPUT socket on 
the rear panel of the 1991/1992 

b. Set the signal generator output to 10 MHz at a level of 10 mV RMS 

c. Slowly increase the signal level until the counter’s EXT STD LED lights 
steadily 

d. Verify that the signal level is not more than 100 mV RMS 

e. Disconnect the test equipment 

6.9.6 10 MHz Standard Output Level PVP 

6.9.6a Required Test Equipment 

Item Table 6.1, Item No. 

Oscillator 2 

T-piece ® 

Load “ 

Coaxial Connecting Lead 7 

6.9.S.2 10 MHz Standard Output PVP 

a. Connect the test equipment as shown in Figure 6.32 

b Verify that the peak-to-peak amplitude of the displayed waveform is 
greater than 600 mV into 50 ohms. Verify that the mark/space ratio is 
between 30:70 and 70:30 

c. Disconnect the test equipment 




10MH2 
STD OUT 




T-PIECE 5011 LOAD 

Figure 6.32 - Connections for 10 MHz Standard Output Level PVP 



6-35 




6.9.7 

6.9.7a 



6. 9. 7. 2 



Minimum Time Interval PYP 
Required Test Equipment 

Item Table 6,1, Item No. 

Signal Generator 1 

a. Connect the test equipment as shown in Figure 6.33 

b. Select 5012 on Channel A, T.L A->B, and COM A 

c. Set the signal generator output to 100 MHz at a level of IV 

d. Verify that a display of 0 + 2ns is obtained 

e. Disconnect the test equipment 



6.9.8 

6.9.8.1 



6.9. 8.2 




Figure 6.33 - Connections for Minimum Time Interval PVP 
External Arming PVP 



Required Test Equipment 



Item 



Table 6.1, Item No. 



Signal Generator i 

Pulse Generator ® 

Coaxial Connecting Lead (Qty. 3) 7 

a. Select 5012 on Channel A and FREQ A. Press the RESOLUTION + key 
three times until 00000 is displayed 

b. Connect the test equipment as shown in Figure 6.34 



Set the signal generator output to 10 MHz at a level of 200 mVRMS 



d. 



e. 



Prepare the pulse generator to give a single, 300 jis, positive-going 
pulse with a low level of +0.4V and a high level of +2.4V (TTL limit 

levels) 



Press 0 [0 I SHIFT 1 1 STORE] \M iSHIFT] [SF 



f. Verify that the instrument is not counting 



g. Trigger the pulse generator to obtain a single pulse output 
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6.9.9 

6.9.9a 



6. 9. 9.2 



h. Verify that the display indicates 10.0000 E6 Hz +1 count and that the 
instrument is not continuously gating 



i. 



Press 0 0 1 SHIFT] 'STOREj [sf| ! SHIFT] 0F 



j. Disconnect the test equipment 



EXT. 10MHz 



PULSE 

GENERATOR 


EXT.ARM 

INPUT 


1991/92 


STD STD 
IN OUT 


SIGNAL 

GENERATOR 




O - 











Figure 6.34 - Connections for External Arming PVP 
Trigger Level PVP 



Required Test Equipment 

Item Table 6.1, Item No. 

Oscilloscope with Probe 2 

Digital Multimeter 3 

Trigger Level PVP (I) 

a. Connect the test equipment as shown in Figure 6.35 

b. Select DC coupling of the oscilloscope input 

c. Set the oscilloscope to monitor a waveform of approximately 10 V 
peak-to-peak with a frequency of approximately 2 Hz 



d. 

e. 



Select CHECK 



Press 0 H3 iSHIFT 1 1 STORE I [sf] IshIFTj EfI 



f. Verify that the Channel A and B TRIG LEDs are flashing and that the 
displayed waveform is as shown in Figure 6.36 

g. Transfer the oscilloscope probe to the Channel B TRIG LEVEL 
OUTPUT pin and verify that the same waveform is displayed 

h. Press 0 0 



shift! (store] sf shift If 



i. Disconnect the test equipment 




PROBE 



Figure 6.35 - Connections for Trigger Level PVP (l) 
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Figure 6.36 - Trigger Level Waveform 

6.9.9.3 Trigger Level PVP (n) 

a. Connect the test equipment as shown in Figure 6.37 

b. Set the multimeter to measure DC volts 

c . p r ess iTRIG LEVEL] 0 iTRIG LEVEL] on Channels A and B 

d. Verify that the multimeter indicates +5V ± 60 mV 

e. Transfer the probe to the Channel B TRIG LEVEL OUTPUT pin and 
verify that the multimeter indicates +5V + 60 mV 

L Press iTRIG LEVEL] ® iTRIG LEVEL] on Channels A and B 

g. Verify that the multimeter indicates 0V + 10 mV 

h. Transfer the probe to the Channel A TRIG LEVEL OUTPUT pin and 
verify that the multimeter indicates GV + 10 mV 

i. Press ITRIG LEVEL! ® ISHIFT] 0 [TRIG LEVEL] 

j. Verify that the multimeter indicates -5V + 60 mV 

k. Transfer the probe to the Channel B TRIG LEVEL OUTPUT pin and 
verify that the multimeter indicates -5V + 60 mV 

l. Disconnect the test equipment 
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1991/92 


CHANNEL A 
TRIG LEVEL 
OUTPUT 

/— T 


DIGITAL 

MULTIMETER 









OSCILLOSCOPE 



PROBE 



Figure 6.37 - Connections for Trigger Level PVP (n) 

6.9J.0 Internal Frequency Standard PVP 

6.9.10 J. Required Test Equipment 

Item Table 6.1, Item No. 

Frequency Standard 4 

Coaxial Connecting Lead 7 

6.9.10.2 a. Switch on the 1991 A 992. Select FREQ A and verify that 00000000 is 
displayed. Allow 72 hours of uninterrupted operation 

b. Connect the test equipment as shown in Figure 6.38 



1991/92 

A 

1 


JOO 


M 


10 MHx 
ONITOR 
OUTPUT 


FREQUENCY 

STANDARD 



Figure 6.38 - Connections for Internal Frequency Standard PVP 



c. 

d. 

e. 



EXPl l6l ! 


shift! 


STORE 


X 



Press ! SHIFT! iRECALL 



Verify that 10.000000 E6 is displayed 
Press [CONTINUE! and SHIFT! jR-X/Z 



f. Verify that the value displayed is within the limits shown in Table 6.9 

g. Switch off the 1991/1992. Switch off and disconnect the test 
equipment 



6-39 







Table 6.9 - Internal Frequency Standard Accuracy 



Frequency Standard 


Display 


Accuracy 


Standard Oscillator 
Option 04 A 
Option 04T 
Option 04 E 


+ 16 E0 
+ 3 E0 
+300 E-3 
+300 E-3 


1.6 parts in 10,5 
3 parts in 10 
3 parts in 10® 
3 parts in 10 s 
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SECTION 7 



DRAWINGS 



Figure 

7.1 A 
7.1B 

7.1 C 
7. ID 

7.2 

7.3 

7.4 

7.5 

7.6 

7.7 

7.8 

7.9 



7.10 

7.11 

7.12 

7.13 

7.14 

7.15 

7.16 

7.17 

7.18 

7.19 



Title 



Page 



Final Assembly, 1991 (404577) < 

Chassis Assembly, 1991 (404576) 

Final Assembly, 1992 (404571) 

Chassis Assembly, 1992 (404572) 

Component Layout, Display (19-1141) . . 
Circuit Diagram, Display (19-1141) 

Component Layout, Channel C (19-1142) 
Circuit Diagram, Channel C (19-1142).. 



Component Layout, Motherboard (19-1145) 
Circuit Diagram, Motherboard (19-1145).. 
Circuit Diagram, Motherboard (19-1145). . 
Circuit Diagram, Motherboard (19-1145).. 



7-14 

7-16 

7-18 

7-20 



Component Layout, GPIB (401820) 

Circuit Diagram, GPIB (431820) 

Oscillator Assembly, Option Q4E (404386) 
Component Layout, Doubler (401822) 
Circuit Diagram, Doubler (431822) . . . 
Oscillator Assembly, Standard (19-1147) . 



Component Layout, BNC Mounting Board (19-1206) 

Component Layout, Reference Frequency Multiplier (19-1164) 
Circuit Diagram, Reference Frequency Multiplier (19-1164) . . 

Outline Drawing (455124) 
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Figure 7 .IB - Chassis Assembly, 1991 (404576) 
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Figure 7.2 - Component Layout, Display (19-1141) 



REV. A 
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Figure 7.7 - Circuit Diagram, Motherboard (19-1145) (Cont*d) 



REV. D 
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Figure 7.8 - 

Circuit Diagram, Motherboard (19-1145) (Con 
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Figure 7.8 - Circuit Diagram, Motherboard (19-1145) (Cont*d) 



REV. D 
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Figure 7.9 - Circuit Diagram, Motherboard (19-1145) (Cont’d) 
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Figure 7.10 - Component Layout, GPIB (401820) 
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Figure 7.13 - Component Layout, Doubler (401822) 



REV. A 
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Figure 7.16 - Component Layout. BNC Mounting Board (19-1206) 



REV. 1 
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Figure 7.17 - Component Layout, Reference Frequency Multiplier (19-1164) 



7-32 



REV. 2 





SKlti 




Figure 7.18 - Circuit Diagram, Reference Frequency Multiplier (19-1164) 



REV. 2 
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SECTION 8 



PARTS LIST 



8.1 This section contains lists of replaceable parts arranged in the order of the 

following subassemblies: 



Final Assembly, 1991 (404577) 

Chassis Assembly, 1991 (404576) 

Final Assembly, 1992 (404571) 

Chassis Assembly, 1992 (404572) 

Display PCB (19-1141) 

Channel C PCB (19-1142) 

Motherboard PCB (19-1145) 

GPIB PCB (401820) 

Oscillator Assembly, Option 04E (404386) 

Doubler PCB (401822) 

Oscillator Assembly, Standard (19-1147) 

BNC Mounting PCB (19-1206) 

Reference Frequency Multiplier Assembly (19-1164) 



, 8-4 
. 8-5 
, 8-6 
. 8-7 
. 8-8 
. 8-9 
8-11 
8-17 
8-18 
8-19 
8-20 
8-21 
8-22 



8 2 Manufacturers are identified by FSC numbers listed in Table 8.1 List of 

Suppliers." The code numbers are from the Federal Supply Code for Manufacturers 
Cataloging Handbook H4-1, H4-2, and their supplements. 
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Table 8.1 - List of Suppliers 



=sc 


i NAME 1 


FSC 


j NAME 


2C779 


[AMP, INC. 1 

jHARRISBURS, PA 1 


*3714 


1 RCA i 

[(COMMERCIAL REC. ”J8E & SEMI. DIV.) 
[FINDLAY. OH 


' " " * 






017 21 


| ALuEN BRADLEY CO. 1 

I MILWAUKEE . WISCONSIN i 


1 9738 


[ AVDEL-CH03ERT ; 

[TELESBORO. NJ 


0129S 


| TEXAS INSTRUMENTS, INC. I 

i DALLAS. TEXAS I 


1CJ86 


| 80SSARC 
[BROOKFIELD. CT 


D21 14 


;ferroxcuse corp. ! 

• SAUGER" I cS , N.y 1 


21793 


[RACAL-OANA INSTRUMENTS INC. [ 

[IRVINE, CA ! 


2235D 


: AMPHENOL CCRP. ! 

[BROADVIEW, ILLINOIS 1 


221 19 


| FERRANTI ELECTRIC 

j PLAIN VIEW, NY i 


34713 


| MOTOROLA, INC. I 
j (SEMI-CONDUCTOR PRODUCTS OIV.) I 
iowOENIX, ARIZONA 1 


22958 


j TELEDYNE ELECTRO MECHANISMS 
INASHUA, NH 


0 S 3 9 7 


] UN I ON CARBIDE CORP. 1 

| (MATERIALS SYSTEMS DIV.) ! 


24335 


| COOPER LABORATORIES, INC. 
j WAYNE. NJ 




] CLEVELAND, OHIO 1 


24931 


[SPECIALTY CONNECTOR CO.. INC. 


C5915 


! R ICHCO PLASTIC CC . 1 


[FRANKLIN. IN 1 




[CHICAGO. ILLINOIS I 


24972 


| AEG-TELEFUNKEN CORP. 1 


072S3 


i FAIRCHILD 1 


| SUMMERV I LLE . NJ 




| (SEMICONDUCTOR CIV. ) ! 

[ MOUNTAIN VIEW, CA 1 


25088 


[SIEMENS CORP. 

[(COMP. GROUP) [ 

| ISELIN , NJ i 


11237 


|CTS KEENE, INC. 1 






[PASO ROBLES , CA 1 


25403 


[AMPEREX ELECTRONIC CCRP. 


1 3764 


•MICRO PLASTICS INC. \ 

[FLIPPIN, AR ' 1 


[(SEMICONDUCTOR & REC. TUBE DIV.) 
ISLATERSVILLE. RHOOE ISLAND ! 


• 4433 


| I 7 ~~ SEMICONDUCTORS 1 

| WEST PALM BEACH, FLORIDA 


27014 


[NATIONAL SEMI-CONDUCTOR CORP. 

[SANTA CLARA, CA i 


14336 


j GENERAL INSTRUMENTS CCRP. [ 

(SEMICONDUCTOR PROCUCTS GROUP) 


27264 


[MOLEX PROCUCTS CO. 

[DOWNERS GROVE. ILLINOIS ; 




jHICKSVILLE, L. I. , N.Y. i 


27777 


[VARO ELECTRAN DEVICES, INC. 

] GARLANO , TX i 


' 5 3 3 5 


1 DENNISON MFG . CO. 




| FRAM I NGTCN , MA 1 


28848 


[MULLARD, INC. 


■I 7955 


! S I L ICON IX , INC. 1 


j FARMINGDALE, L.I., N.Y. 




| SANTA CLARA, CA ! 


' 1 " " 


[STORM PRODUCTS CO. 

[ LOS ANGELES, CA i 


1 3324 


|SIGNETICS CCRP. 1 






[SUNNYVALE, CA 1 


2V900 


I8ULGIN A . F . AND CO., LTD. [ 


' 8565 


ICHOMERICS, INC. 1 


[BARKING ESSEX. ENGLAND | 




IWCBURN, MA 1 


32293 


[ INTERSIL , INC . : 






j CUPERTINO. CA [ 
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Table 8.1 - List of Suppliers (Cont’d) 



-sc 


i NAME 


i 


| FSC 


[NAME 1 


32397 


• XU RATA ERIE NORTH AMERICA INC. 
j CARLISLE , PA 


1 

1 


1 75915 
1 


j LITTELFUSE , INC. 1 

[DES PLAINES, IL 1 


45334 


| =ENN ENG. & MFG. CCRP. 
[DOYLESTOWN. PA 


1 

1 


| 78189 

1 

1 


| ILLINOIS TOOL WORKS, INC. I 
j (SHAKEPROOF DIV. ) l 
[ELGIN, IL 


53434 


| HEWLETT-PACKARD CO. 
|(HPA DIV.) 

[PALO ALTO. CA 


1 

1 

1 


[ 78S53 

1 

1 


[EATON CORP. 

| (TINNERMAN PRODUCTS. INC.) 

| CLEVELAND, CH i 


5 2 C 7 2 


1 CIRCUIT ASSY. CORP. 
j COSTA MESA. CA 


1 

! 


j 80031 

1 


[MEPCO-ELECTRA 
[MORRISTOWN, NJ 


; 5 22 1 C 


i KASC.N CORP. 
! NEWARK. NJ 


1 

1 


| 81349 


[MILITARY SPECIFICATION 


; 52648 


| PLESSEY memories 
;SAN~A ANA. CA 


1 

! 


| 32219 

1 

1 


| PHILIPS ECG INC. 

|DIV. OF NORTH AMERICAN PHILIPS CORP. ! 
[EMPORIUM. PA 


j 53387 

1 


|THREE ( 3 ) M CO. 

1 (ELECTRONIC PRODUCTS DIV.) 
[ST. PAUL, MN 


1 

1 

1 


1 - 
j 83125 

1 


| NYTRCN ICS , INC. 

| DARLINGTON . SC i 


[ 56235 


[STATE CF THE ART INC. 
[STATE COLLEGE. PA 


1 

1 


| 83330 

1 


[HERMAN H. SMITH. INC. 

[BROOKLYN. NY ! 


; 5-053 


[MATSUSHITA ELECTRIC CORP. OF AMERICA 
[PANASONIC INDUSTRIAL CO. DIV. 


1 

1 


| 33044 

1 


| aeronautical STANDARDS GROUP 

[DEPT. OF NAVY AND AIR FORCE , 




[ ScCAUCUS , NJ 


1 


l 

[ 8C945 


1 ELECTRONI2ED CHEMICAL CO. 1 


' 5-802 


[TCSHI3A INTERNATIONAL 


I 


|3ALTIM0RE, MO 1 




| HOUSTON, TX 


1 


1 

| 91506 
1 


| AUGAT , INC. i 


; 5:335 


[SCHURTER. INC. 


1 


[ATTLEBORO. MA 




[PETALUMA. CA 


1 


1 

I 91637 

1 


| DALE ELECTRONICS, INC. 


i 53878 


! AP PRODUCTS, INC. 


1 


(COLUMBUS. NE 




[MENTOR. CH 


1 


1 — 

[ 91718 


| GENTECH AN INOIAN HEAD CO. 


55238 


| NCVACAP 


1 


i 


| LINOEN , NJ 




[BURBANK , CA 


1 


| 95275 

1 


[ VITRAMCN , INC. 


: 5 3 3 4 C 


| ROHM CCRP . 


1 


| 8 R I DGEPORT , CN ! 




i IRVINE, CA 




] 96905 


[MILITARY SPECIFICATION i 


j 7 0 3 G 3 


| SSLOEN CCRP. 
[CHIC AGO, IL 


1 

1 


| K0536 

1 


| HARWIN ENGINEERS 

[HANTS. ENGLAND ! 


: 7 ' 4 0 G 


[ 3U33MAN MFG. 

j ( 0 I V . MC3RAW & EDISON CO.) 
[ST. LOUIS, MO 


1 

1 

1 


| K1 1 SO 
| 


| WELWNY MICROELECTRONICS 

| NORTHUMBERLAND, ENGLANO ! 


j 71450 


[ CTS CORP. 
[ELKHART. IN 


1 

1 


[ K 1 935 


| J ERMYN MANUFACTURING ! 

|KENT, ENGLAND ! 


1 72932 


[ERIE TECHNOLOGICAL PROOUCTS, INC. 
[ERIE. RA 


1 

! 


1 

| K2324 
1 


| WE38 FASTENERS i 

| BERKSHIRE. ENGLAND 1 








| U3065 
1 


[TOKO ! 

[BERKSHIRE. ENGLAND ! 








j u 3 4 4 1 


[QUADRANT METER CO., LTD. 1 

[HERTS. ENGLAND 1 
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404577 



FINAL ASSY . , 1991 



! REF 
1 DESIG 


1 RACAL-DANA 
[ P/N 


i 

I <4} 1 


[404575 


1 { 5 } 1 


|404582 


! {6)1 


| R-1 1-1 623 


1 (11>1 


[ R-1 3-1 972 


1 {12}1 


| R-1 3-1 991 


1 {21>1 


j R-1 5 — 0672 


1 (25)4 


| R— 24— 0250 


I { 27 } 2 


[ R-24-2801 


I { 2 9 } 4 


| R-24-7042 


! { 40 } 2 


1618315 



(DESCRIPTION 



(CHASSIS ASSY 
(SHIPPING KIT 
| COVER KIT ASSY 
| COVER, FORMED 
| FRONT PANEL OVERLAY 
| REAR BEZEL 

| PUSH-IN FASTENER. BLACK. NYLON 
| WASHER , CRINKLE, M3 
[BLIND GROMMET. GREY 
[SCREW. PPH, M3X6 



[ FSC 


| MANUFACTURER'S P/N 


|21793 


|404576 


|21793 


[ 404582 


|21793 


| R-1 1-1623 


[21793 


| R-1 3-1 972 


[21793 


| R-1 3-1 991 


|21793 


| R-1 5-0672 


|21793 


[ R-24-0250 


[21793 


| R-24-2801 


[21793 


| R-24-7042 


1CJ86 


| 7985-A-M3X6MM 



4576 



CHASSIS ASSY . . 1991 



I REF 
j DESIG 


| RACAL-DANA 
1 P/N 


1 

i { 4 } 1 


j R-1 1-1 592 


l(6}1 


j R— 1 1 — 15 9 3 


I { 8 } 1 


| 455 1 1 2 


! { 10} 1 


| R-1 1-1 61 0 


1 { 14}2 


| R-1 1-1543 


I { 20 > 1 


| R-1 3-2024 


1 ( 2 2 } 1 


j R-1 3-2026 


1 (25}1 


) R-1 3-2 1 02 


! ( 32 } 1 


| R- 1 5-0674 


|{34}1 


| R-1 5-0693 


' {36} 1 


|455110 


1 { 50 } 1 


j R-1 8-1 239 


! (52)1 


| R-1 9-1 14 1 


1(54)1 


j R-1 9-1 145 


|{56}1 


| R-1 9-1 147 


I { 5 8 } 1 


| R-1 9-1 206 


1 (70}1 


| R-24-01 87 


I (7A}3 


| 921065 


! (76)3 


| R-24-0244 


I ( 8 2 } 1 


| 617042 


I ( 84 } 1 


| 6 17044 


1(86)1 


| 61 1 153 


I (92)15 


| R-24-280 1 


| (103)1 


| R-24-6 127 


1(108)8 


| 616315 


[ ( 110)6 


| 61631 6 


| (112)2 


|611154 


1(118)4 


I R-24-7822 



I { 12SJ20MM | 500023 
| { 1 36 }35MM | R-25-5202 



DESCRIPTION 



[FRONT PANEL SUB ASSY 
| REAR PANEL SUB . ASSY 
[SHIELD. POWER 
[OSCILLATOR PLATE ASSY 
[SIDE PANEL ASSY 
[LID 

[BLANKING PLATE 
| KEEPER PLATE 
j PUSH BUTTON MAINS 
| SWITCH CONTROL ROO 
[MAINS COVER 
[SCREEN 

[DISPLAY BOARD ASSY 
[MOTHERBOARD ASSY 
| OSCILLATOR SSY . , 1 0 MHZ 
| B . N . C . SOARO ASSY 
[SUTTON, RU88ER 
[CARO GUIDE, 3" LG 
[RIVET, PLASTIC, BLACK 
[NUT, HEX. M3 
| NUT , HEX. MA 

[NUT, TINNERMAN. TWIN TYPE, 4Z 

| WASHER , CRINKLE, M3 

(LABEL, ALUMINUM 

[SCREW, PPH , M3X6 

|SCR£W. PPH. M3X8 

| SCREW, PPH, 48 SELF TAP 

[SCREW, TAPTITE. M3 X 8 

[WIRE. BARE COPPER/T I N , 24- GA 

| H EATSHR IN K SLEEVING. .188 ID. 8LK 



1 FSC 


| MANUFACTURER'S P/N 


|21793 


[ R-1 1-1592 


| 21793 


| R- 11 -1 593 


[21793 


| 455 1 1 2 


[21793 


| R— 1 1-1610 


[21793 


[ R-1 1-1643 


[21793 


| R- 13-2 024 


j 21793 


| R-1 3-2025 


121793 


| R- 1 3-2 1 0 2 


[21793 


[ R— 1 5 — 06 7 4 


| 21793 


j R-1 5-0693 


[21793 


| 455 1 1 0 


[21793 


| R-1 8-1 239 


| 21793 


| R-1 9-1 14 1 


| 21793 


| R-1 9-1 145 


|21793 


| R-1 9-1 147 


[21793 


| R-1 9-1 206 


j 53387 


( SJ5023 


|21793 


| 921 065 


| 06915 


[ SR3045 


| 1CJ86 


| DIN934-M3 


| 1CJ86 


| DIN934-M4 


| 78553 


| C6069-4Z-4 


|21793 


| R-24-280 1 


|21793 


I R-24-6 1 27 


| 1CJ86 


j 7985-A-M3X6MM 


| 1CJ86 


| 7985-A-M2 . 5X14MM 


1 

|21793 


| R-24-7822 


|21793 


| 500023 


121793 

1 

1 

1 


| R-25-5202 



4Q4S7 1 



FINAL ASSY. , 1992 



! REF 
| OESIG 


| RACAL-DANA 
| P/N 


| DESCRIPTION 


1 

| FSC 


| i 

j MANUFACTURER’S P/N | 


i {*}1 
! { 5} 1 
1 {6>1 
I urn 
t { 1 2 > 1 

i { 2 1 } 1 
I { 2 5 } 4 
1 { 27 } 2 
I { 29 } 4 


| 404572 
| 404582 
j R-1 1-1623 
| R-13-1 972 
j R-1 3-1 976 
j R-1 5-0672 
| R-24-0 2 50 
j R-24-280 1 
| R— 24— 7042 


| CHASSIS ASSY 
|SHIPPING KIT 
j COVER KIT ASSY 
| COVER, FORMED 
j FRONT PANEL OVERLAY 
jREAR BEZEL 

| PUSH-IN FASTENER, BLACK, NYLON 
| WASHER. CRINKLE, M3 
[BLIND GROMMET, GREY 


j 2 1793 
|21793 
|21793 
| 21793 
|21793 
|21793 
(21793 
|21793 
|21793 


(404572 ' 

|404582 I 

j r- i 1 — 1 6 2 3 1 

| R— 1 3—1 972 1 

| R— 13—1976 

j R— 1 5-0672 ! 

| R-24-0 250 1 

| R-24-280 1 1 

| R— 24-7042 1 
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404572 



CHASSIS ASSY . , 1392 



REF 

DESIG 



RACAL-DANA 

P/N 



DESCRIPTION 



FSC 


| MANUFACTURER 


21793 


[ R-1 1-1 592 


21793 


| 404532 


21793 


| R-1 1-1 593 


21793 


| 455 1 1 2 


21793 


| R-1 1-1610 


21793 


| R-1 1-1643 


21793 


j R-1 3-2024 


21793 


| R-1 3-2026 


21793 


j R-1 3-2 102 


21793 


| R-14-1 577 


21793 


| R-1 5-0674 


21793 


| R- 1 5-0 6 9 3 


21793 


j 455 1 1 0 


U344 1 


j TG-500 1 


21793 


| R-1 8-1 239 


21793 


| R-1 9-1 HI 


21793 


| R-1 9-1 145 


21793 


| R— 1 9—1 147 


2 1 793 


| R-1 9-1 206 


21793 


| R-1 9-1142 


53387 


| SJ 5023 


21793 


| 921 065 


0691 5 


ISR3045 


1CJ86 


| 0IN934-M3 


1CJ86 


| DIN934-M4 


78553 


| C6069-4Z-4 


21793 


| R-24-280 1 


21793 


| R-24-6127 


1CJ8 6- 


| 7985 — A— M3X6MM 


1CJ86 


| 7985— A— M3X6MM 


21793 


| R-24-7822 


21793 


| 500023 


21793 


| R-25-5202 



R— 11-1592 
404532 
R— 11—1593 
4551 1 2 
R— 1 1—1610 
R-1 1-1643 
R- 1 3-2024 
R- 1 3-2026 
R-1 3-2 1 02 
611072 
R-1 5-0674 
Pf-1 5-0 6 93 
4551 1 0 
R-1 7-1 033 
R-1 8-1 239 
R- 1.9 — 1 141 
R-1 9-1 145 
R-1 9-1 147 
R-1 9-1 206 
R-1 9-1 142 
R-24-01 87 
921065 
R— 24— 0244 
617042 
617044 
611153 
R— 24— 2801 
R— 24— 61 27 
516315 
616315 
611154 
R-24-7822 
500023 
R-25-5202 



FRONT PANEL SUB ASSY 

SHIPPING KIT 

REAR PANEL SUB. ASSY 

SHIELD, POWER 

OSCILLATOR PLATE ASSY 

SIDE PANEL ASSY 

LID 

8LANKING PLATE 
KEEPER PLATE 
SPACER, 9NC 
PUSH BUTTON MAINS 
SWITCH CONTROL ROO 
MAINS COVER 
BNC-SMA FUSED SKT 
SCREEN 

DISPLAY BOARD ASSY 
MOTHERBOARD ASSY 
OSCILLATOR SSY . , 1 0 MHZ 
8.N.C. BOARD ASSY 
1 .3 GHZ PRESCALER BD 
BUTTON, RU88ER 
CARO GUIDE, 3" LG 
RIVET, PLASTIC, 8 LACK 
NUT, HEX, M3 
NUT. HEX, M4 

NUT, TINNERMAN, TWIN TYPE, 4Z 

WASHER, CRINKLE. M3 

LABEL, ALUMINUM 

SCREW, PPH , M3X6 

SCREW, PPH, M3X6 

SCREW, PPH, 4B SELF TAP 

SCREW, TAPTITE. M3 X 8 

WIRE, BARE COPPER/TIN. 24 GA 

HEATSHRINK SLEEVING, .188 ID, BLK 
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PCS 



ss v . 



5 PLAY 



R - 1 3 - 1 141 . 



RAC AL-CAN A 
P/N 



DESCRIPTION 





1 C C C c 2 


[CAP, 


CER, .01 UF 10CV 


. 1C PERCENT 


C2 


R-2 1 -0795 


i CAP . 


ALUM . ELEC . , 4.7 


UF 


C3-5 ] 


1 CC0S2 


! CAP, 


CER, .01 UF 1 0 G V 


, 1C PERCENT 


DS-7 


j R-22-1 029 


■DIODE, SILICON 






i R-22-1 029 


• 0 1 0 0 E , SILICON 




d: ’ -a 


; R-25-1 5 1 2 


[DISPLAY. CCUS LE DIGIT 




r“\ * — 


' R-2S- 1 5 1 3 


: DISPLAY , SINGLE DIGIT 






' R-2S- 1 5 * 1 


1 DI5P 


_AY , SINGLE 0 I 3 I Y 






■ R-22-4754 


a ^ , 


DL’A_ 4- INPUT NANC 


3A 7 E3 




i R-2 2- A 7 ? 3 


1 IC , 


CMOS 15-KEY ENCODER 


IC2-4 


1 2 3 C 4 5 7 


• t r' 


LED ORIVER 




LP1-3 


i R-2S-5026 


; LED 


RED 




L?1 1 -1 3 


; R-2 S -5 3 2 5 


[LED 


RED 




L 3 ■ 5-i a 


[R-26-5025 


! LED 


RED 




-.-I 0-32 


' R-2 3 -5023 


: ~ ^ 


RED 




LP 3 3 


! R- 2S-5027 


! LED 


ORANGE 




L P 3 4 - 4 2 


■ R- 25-5026 


[LED 


RED 




_p 4 4-47 


i R-26-5025 


[ LED 


RED 




.V -2 


i 0 0 0 * 0 3 


' RES 


CARS COMP, 10K, 


5 PERCENT 1/4W 


P3 


I C900 1 5 


j RES 


NETWORK, 9 R , 1 0 K , 


5 PERCENT 



RES, CARS COMP, -CK. 5 



3' -33 
SKI - 2 
/ 2 } 2 1 
{• }4 

{5/1 


| 5 0 1 2 1 1 
' R-23-51S0 
i R-15-0703 
| R-1 5-0705 
1 R-1 5-0551 


[SWITCH, PUSHBUTTON 
(SOCKET, 14-WAY 
[PUSH BUTTCN, GRE V 
[ PUSH SUTTON, SLUE 
j 8UT T CN , PRINTED (NO. 


1) 


/ 7 :. i 


1 R- "6-0552 


.SUTTON, 


PRINTED 


(NO. 


2) 


' 3 * * 


: R-1 6-0553 


[SUTTON, 


PRINTED 


(NO. 


3) 


{ 5 } ' 


' R-16-C554 


[ SUTTON , 


PRINTED 


(NO. 


4) 


' 10 } ' 


! R- 1 5-05 5 5 


1 SUTTON , 


PRINTED 


(NO. 


5) 




[ R-1 5-0555 


! SUTTON, 


PRINTED 


(NO. 


5 & 


{ ■ 2 :> i 


! R-1 5-0S57 


j BUTTON , 


PRINTED 


(NO. 


7) 




1 c-i$-CS33 


' SUTTON , 


PRINTED 


(NO. 


3) 




R- 15-0553 


■ 3U~CN, 


PRINTED 


(NO . 


0 ) 


• - • ' • 


R- -3-05 50 


. 3U Y"DN , 


PRINTED 


(DEC 


I MA L 


t ■ - \ - 


R-1 3-1 ’4’ 


;o,C. BOARD (UNLOADED 


) 


: r 3 


; 32033 * 

-1 W W S/ W 4- 


' SOCKS'’ , 

t l s : n g , 


2- 3 -PIN 
SHRINK, 


. 1 37 


1 w 



| FSC 


j MANUFACTURER’S p/N j 


j 05397 


[ C32CC 1 C3K1 R5CA i 


j 61 053 


| ECEA1HK4R7E 


[ 05397 


] C320C1 03K1 R5CA 


j 14433 


[ 1N4 149 


| 14433 


[ 1N4149 


[ 14936 


[ MANS 9 - 0 


[ 14935 


i MANS 9 6 0 


j 25033 


j H D 1 10 5 


[ '8324 


: HSF40'2S? 


[270-4 


: Y M 7 4 C 9 2 2 N / A ' 


[ 32293 


j I CM 7 2 1 3 A IJ I 


j 14936 


j MVS 7 54-2 ' 


j 14936 


| MV S 7 5 4 - 2 ’ 


[14936 


| MVS754-2 ' 


114335 


1 MVS 7 54-2 1 


i 24972 


| TLSO-3 S 0 ' 


j 14936 


[ MV6 754-2 1 


| 14936 


j MVS754-2 1 


[21793 


| RC07GF1 C3J 


[71450 


[ 750-1 01-R1 OK 


[21793 


| RCCYGFI C3w 


j U 3 0 6 5 


1 R-7GG5 


| 63378 


1929975-07 


| 21793 


1 R-1 5-07C3 


[21793 


[ R-1 S-C7C5 


|21793 


1 R-1 6-065 ' 


1 21 793 


| R-1 5-0632 


| 21 793 


i R-1 5-0553 


[27793 


[ R-1 S-0554 


121793 


| R-1 S-0555 


| 21793 


1 R-1 6-0555 


| 21793 


1 R-1 6-0557 


121793 


[ R-1S-C553 


1 21753 


5 R-1 5-0 659 


i 2 1 7 3 3 


[ R-1 S-0550 


[21793 


: R — - S — ' ’41 


[52072 


. CA— 235-TSO-SC 


i 3CS45 


1 M23053/5-1 05-0 



r 

» 
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CHANNEL 



‘ S- * '■ ~2 , °CS 




RACAL-DANA 

P/N 



DESCRIPTION 



F5C i MANU - AC ~U RER ' S P/> 



C 1 — s 


|R-21-1801 i 


CAP , 


CHIP, 


1C NF 




95275 


I VU 1 2C6Y1 03MF 






! R-2 1 - ! 78 1 ! 


CAP . 


CHIP, 


3.3 PF 


|95275 


j VJ 1 2a6A3R3C = 




C3-1 C 


iR-2i-iaci ; 


CAP , 


CHIP, 


10 NF 




95275 


|VJ120S V 1C3MF 






1 R-2 ‘-1731 1 


CAP. 


CHIP. 


3.3 PF 




95275 


j VJ 1 20SA3R3CF 




C 1 2 — 1 3 


;r-2i-isoi 


CAP, 


CH I P , 


1C NF 




95275 


[ VJ 1 2C5Y1 C3MP 




C ‘ A 


: R-2 1-1731 


CAP, 


CHIP. 


3.3 PF 




95275 


j VJ 1 206A3R3C- 




C * 5 


’ R-2 *-1831 


CAP, 


■ CH I P , 


10 NF 




95275 


j VJ 1 205Y1 C3MF 




C " 5 


>-2'-C7S5 


CAP, 


ALUM. 


ELEC., A 7 UF 




2 8 343 


i 2222-0 36-2547 3 






. 3 3'. 


CAP, 


CHIP, 


10 N “ 




55275 


j V J 1 2 0 5 Y 1 C 3 V F 




w . S 


: R-2 1-1 733 


CA° . 


CHIP, 


A . 7 P c 




9 5 2 7 5 


! VJ ' 205N4R70- 




02 1 


; R-2 I - 1 30 1 


CAP , 


CHIP. 


1C NF 




95275 


| VJ 1 2C5Y1 C3M C 




C22 


i R-2 1-1781 


CAP, 


CHIP, 


3.3 PF 




95275 


1 VJ 1 205A3R3C= 




C 2 3 


| R-21-1 738 


CAP, 


CHIP, 


12 PF 




95275 


]VJ1206A120JF 




C24-25 


! R-21-1 80 1 


CAP , 


CHIP, 


1C N - 




35275 


1 VJ i 2C5Y- 23*? 




C25 


: R-21-1 8CC 


C A ° , 


CHIP, 


1 Nr 




95275 


j VJ 1 2 0 5 v ' 0 2 <. = 




C2" 


| R-21-C795 


CAP, 


ALUM. 


ELEC. , A 7 UF 




28848 


| 2222-C3S-35479 




C2S-32 


| R-2 1-1831 


CAP. 


CHIP. 


10 NF 




95275 


■VJ12C5Y103MF 




C 3 2 


! R-2 1 -1 73A 


CAP, 


CHIP, 


5.5 PF 




95275 


;VJ120oA5R5C= 




C34-33 


; R-21-1735 


CAP, 


CHIP, 


6.8 PF 




95275 


j VJ 1205A5R3CR 






: R-21-1735 


CAP, 


CHIP, 


A 7 = G 




95275 


IV- 1025A470JP 




C33-39 


| R-2'-1801 


CAP, 


CHIP , 


10 NF 




95275 


j VU ' 20 2Y1 03MF 




C4C-4 1 


| R-21-1 781 


CAP, 


CH I P , 


3 . 3 PF 




95275 


| VJ 1 206A3R3C* 




C4 2 


' R-21-1734 • 


CAP , 


CHIP, 


5.6 PF 




95275 


JVJ120SA5RSCF. 




C A 3 


| R -21-1801 


CAP, 


CHIP, 


10 NF 




95275 


: VJ ' 2C6Y1 03MF 




C ^ -i 


; R- 21-0795 


CAP , 


ALUM. 


ELEC. , 47 UF 




28843 


I 2222-035-3 5479 




C A 5 


• R-21-07CA 


CAP, 


ALUM. 


ELEC., 47 UF 




28848 


| 1 22-53479 




C A -5 


: R-21-1 732 


CAP, 


CHIP, 


3.9 PF 




95275 


;VJ12C6A3R9C = 




047-43 


’ R-2 1 - 1 30 1 


CAP , 


ch : p , 


10 NF 




35275 


j VJ 1205Y103MF 




C A 3 - 5 0 


; R-2--1731 


CAP, 


ch : ? , 


3.3 PF 




95275 


; VJ 1 2CSA3R3CF 




CS 1 -52 


| R-2 1 -1 739 


CAP, 


chip. 


15 PF 




95275 


j VJ 1C25A': 50J' 




C5 3 


j i 0 C 1 3 3 


CAP, 


CER, 


. “I UF, LOW PROFILE, 20 PERCENT 


32897 


i 81 31LP-1C3-25U- 


04- 


."i • 
U ' 


: 2; 0333 


r> - -n -n — 1 

u a w -j c , L - 1 r* 


OFFSET SCHOTTKY 




50434 


!H?5032-233E 






R-2 2- * 033 


0 * C 0 


c, SI- 


■ — 3,N 




50434 


7 3 08 2 - 33 7 3 




02 


Q 


3 ’ C 2 


£ , uCa 


OFFSET SCHCT7KY 




50434 


1HP5032-2335 




3 3-5 


\ 2 ‘ 0 0 3 9 


DIODE, -CW 


offset schct-ky 




5 04 34 


H-rP 5382-2335 






R-22- ' C53 


-» ' A" 


E , 3 I _ 


. N 




50434 


: 5C32-33~9 




3 _ 2 


t. -w f 


V - *-** w 


E, vi~ 


CHED PAIR 




2-1 7 3 3 


; 2 • oo • 7 




3 " C - ‘ ‘ 


R-22-13‘4 


CICO 


E , ZEN 


ER 




2 54 0 3 


. BZX-'SOO- • 




3 • 2 


R - 2 2 - ’ C 2 3 


r> * r* -N 


E , 51- 


ICON 




1 4433 


! ‘NAIAD 




. ^ • 


: 2 3 0 8 A 7 


I c 


QUAD C 


CMPARATOR 




,27014 


1 LM233N/ A- • 




• * n 


2 30 7 37 


r 

1 , 


DI3I-A 


_, TRIPLE LINE RECEIVER 




047 13 


: >C 1 0 T 6 PQ3 




• - -5 


. R-2 2- A 5 3 A 


- c , 


• . 3 S-: 


Z PRESCALER 




5 2643 


: spa 7 3 ' 




:ca 


220133 


I c , 


NANO S 


ATE 




C 1295 


; SN 7 4 LSO ON 3 






1 7 - 3 2 A C 


CC I L 


ASSY . 






; 2 1 792 


i R-i 7-3240 




o • -2 


. R -22-5123 


"”RANS I 5“C - 


, NPN 




132219 


7 3 FRO 0 






; R-2 2 -5 1 55 


TRAN 


S IS’CR 


. R = 




50434 


j rlXTR-2 ' C ' 




R2-A 


; R - 2 C - 5 7 5 3 


RES , 


CH I P , 


** 0 K . " /3 W , 5 PERCENT 




|6594C 


;mcri8-io;< chm-s 


PC 




: R-2C-55A ’ 


RES, 


CHIP, 


' 5 G CHM, ' W 




1 56235 


| 202‘CPXl 5"U 




RS 


. R-2 G -5837 


RES. 


CHIP, 


39 OHM. 1W 




|55235 


: 2 0 2 ’ C PX3 3 Gw 




R -7 


i R-20-5 7 57 


RES , 


CHIP, 


330 CHY , 1/oW, 5 PERC5.N T , 


2 GOV 


16 5 94 0 


VCR' 3-330 CHM- 5 


PC 


o c 


' R-2 0 -5783 


RES , 


CH I P . 


'50 OHM , V8W, 5 RERCEN - , 


2 GOV 


; 55340 


MCS 1 3 - 1 5 0 OHM-5 


PC 


K □ 


■ R-20-5735 


RES , 


CHI 3 


270 CHY, 1/3^, 5 PERCENT, 


200V 


• 6 5 940 


i YCR 18-270 CHM- 5 


PC 


* n 


' R-2G-572A 


RES , 


CHIP, 


'00 CHM, 1/SW, 5 PERCENT 




| 65 940 


; >0R 1 3- ' 03 OHM-5 


p-C 




in l/l 
fr- (U 



3C3 ASSY., CHANNEL C ICONT’D) 



■\ n 

OESIG 


' RAC - DANA 

i »/N 


j 




DESCRIPTION 


j F5C 


I MANUFACTURER'S 


R/N 


R ■ 1 


' R-20-5796 


| RES , 


CHIP. 


270 CHM, 


i /aw 


5 PERCENT. 200V 


! S5940 


|MCR1 3-270 CHM-5 


PCT 


R ' 2 


j R-2C-5771 


! RES . 


CH I P , 


10 OHM , 


vew. 


5 PERCENT. 2CCV 


| 6594C 


! MCR 18- 10 OHM-5 


PC'" 


R 1 3 


j R-20-5 7 7 6 


t RES. 


CHIP. 


33 OHM . 


1/3W, 


5 PERCENT, 200V 


j 65940 


|YCR 18-33 CHM-5 


°CT 


R • 4 


i R-2C-5797 


! RES. 


CHIP, 


33 C OHM, 


1/9W 


5 PERCENT, 200V 


[ S594C 


IMCR18-330 CHM-5 


PC'" 




! R- 2 3-5 7 3 S 


RES , 


CH I 3, 


270 OHM, 


1/3W 


5 PERCENT, 2 0 C V 




jMCRI 8-270 CHM-5 


PC” 


Ris 


: R-23-5783 


! RES, 


CHIP, 


330 OHM, 


i/aw 


5 PERCENT, 200V 


| 6594C 


[MCR18-39C OHM-5 


PCT 


R* 2 


| R- 2 0 - 5 7 7 1 


i RES , 


CHIP, 


10 CHM. 


1/3W, 


5 PERCENT, 200V 


i 55940 


i ■>* C R ' 8 - 1 0 CHM-5 


PC 




: R-2C-577S 


‘ RES , 


CHI 3 , 


33 CHM. 


1 / 5 X , 


5 3 ERCEN~, 200V 


[35940 


1 MCR "3-33 C:-‘ w -5 


PC” 


R2: 


i R- 23-5737 


| RES , 


C . 


330 CHM , 


1 /3w 


5 PERCENT, 203V 


[6594 0 


j MCR ' 8-330 CHM-5 


PC” 


R21-22 


' R -23-5724 


i RES . 


CHIP, 


130 OHM, 


1/3W 


5 PERCENT, 200V 


j 65940 


■ MGR 18-130 CHM-5 


•PCT 


R2 3 


j R -20-5798 


i RES, 


CHIP. 


390 CHM, 


1/3W 


5 PERCENT 200V 


[65 940 


•MCR13-39C CHM-d 


PC” 








r.H r p 


BffWtrffTlH 


1 /SW . 


ri ’ 7*1 J 


i S594Q 


1 MCR 18- 10 OHM-5 


PCT 



o o o 




3-1 9-' 1 45 . PCS ASSY., MCTH ERSOARQ 



, REE 
; 0 E 3 IG 

: C* 
i C2 
| 03 

I C4- 1 2 
i Cl 3-1 4. 

;c 22 

1023-25 
' 025-2 7 
' 023 
; 035 
| 03 6 
; ^27 
{ 04 0 
(C41-45 
[ 045 
; C47-4S 
' 043 
' C5C 
;C52 
j 053-55 
05S-53 
| 05 3 
; 03S-5S 
03 7 
' C53 
1 CS3 



RACAL-DANA 

P/N 



description 



MANUFACTURER’S P/N 



[ R-2 * — C789 
i R— 2 1 — 18 01 
j R— 2 1 -C 73 9 
j R-2 1-13 01 
l R-2 1-1 acc 
j R-2 1-180’ 

: R-2 1 -C 7 3 9 
; R-2 1 — 13 0 1 
; R— 21— 0789 
j R-2 1 -1 8C0 
j R-21-1 347 
| R-21-1 903 
! R- 2 1-1801 
! R-21-1 803 
• R-2 1 -7CC3 
j R-2 1-7032 
[ R-2 1-0583 
| R-2 1-0667 
| R-2 1-0797 
! R-2 1 -C 7 3 9 
j R-2 1-18 3 9 
, R-2 1-3737 
i R-2 1-1347 
! R- 2 1-1359 
|R — 2*— 1332 
I R-2 1 -1359 
; R — 2 1 — 1 8 S 2 
i R— 2.1 — 1 7 80 



( CAP . 


ALUM. 


ELEC . , 


47 


UF, 


2SV 


(CAP, 


CHIP, 


10 NF 






25V 


(CAP. 


ALUM. 


ELEC. . 


47 


UF, 


(CAP, 


CHIP. 


10 NF 








iCAP, 


CHIP. 


1 NF 








j CAP. 


CHIP , 


10 NF 








(CAP, 


ALUM. 


ELEC. , 


47 


UF. 


25V 


(CAP. 


CHIP , 


10 NF 








( CAP. 


ALUM. 


ELEC. , 


47 


UF. 


25V 


(CAP, 


CHIP, 


1 NF 








i CAP, 


CHIP, 


20 NF. 


40 CV 





CHIP, 10 NF 



[CAP. 


CHIP, 


33 NF 


(CAP. 


PCLYPRCP.. 47 


[CAP, 


DOLYPROP-, 2. 


(CAP, 


ALUM. 


ELEC. , 


CAP, 


ALUM. 


ELEC. . 


(CAP, 


ALUM. 


ELEC. , 


jcAP, 


AL'JM. 


ELEC. , 



[CAP, CHIP, 2 2 C PF 
[CAP, Ai_UM. ELEC., 630 Ur, 25V 
iCAp! CHIP. 20 NF, 400V 
[ CAP , CHIP, 6.8 PF, 400V 
I'CAP , CHIP, 47 PF, 2 POT 
[CAP. CHIP. 6.3 PF. AOGV 
[CAP. CHIP, 47 PF, 2 PCT 
!CAP, CHIP. 2.7 PF 



7 o 


| R— 2 1—1782 


(CAP, 


CHIP. 


C? 3-74 


i R-2 1 - 1 85 7 


iCAP, 


CHIP, 


C75-73 


j R-21-1 801 


(CAP. 


CHIP. 


C73 


■ R-2 1-1808 


; cap. 


CHIP, 


— o •> 


! R-21 -1 302 


: CAP, 


CHIP, 


~ 3 ’ 


( R-21 -1301 


[CAP, 


CHIP, 


C3 2 


! R-2 1 -1 80S 


; CAP, 


CHIP. 


C 3 3 


i 1 0 0 ' 3 3 


( CAP, 


CER, 


034-33 


; R- 2 1 - 1 3G 1 


i CAP, 


CHIP, 



-0739 



1 UF. LC'H PROFILE, 20 PERCSN' 
10 Nr 

ELEC. , 47 UF, 25V 



C3" 7 




! R-2' 


-'353 


j CAP , 


CHIP, 3.3 NF 


5 0V 


C 3 3 




' R-2 1 


-1 301 


! CAP , 


CHI°, 10 NF 




C39 




, R-2 1 


-0739 


! CAP , 


ALUM . ELEC . , 


47 UF, 


C3C-9 • 




( R-21 


-1301 


i CAP, 


CHIP. 10 NF 




C 3 2 




R-2 1 


-0739 


; cap , 


ALUM . ELEC . , 


47 UF, 






1 R-21 


-130 1 


[CAP, 


CHIP, 1C NF 




C 34 - 3 5 




| R-21 


-0799 


■ CAP , 


ALUM. ELEC., 


4 7 UF, 






: R -21 


-130' 


; CAP, 


CHIP, 10 N c 








[ R-21 


-0739 


(CAP, 


ALUM. EL EC., 


47 UF. 


C'CS 




: R-2 1 


-'301 


' CAP , 


CHIP, 10 NF 






03 


| R-21 


-1303 


! CAP, 


CHIP, 33 NF 








: R-2 ’ 


-1301 


1 CAP , 


CHI®, ION" 






' 3 


( R-2' 


-0739 


. CAr' , 


ALUM . ELEC . , 


47 U". 


- - - A. 




' R-2' 


-C7"S 


j CAP . 


ELECT, 1 UF, 


50V 


C • ' 5 




; r-2 


-1301 


i CAP , 


CHIP, 10 NF 





(61053 I ECEA 1 EV4 7 os 
| 95275 j VJ 1 206Y I C3MF 
161 053 ( ECEA 1 EV4 7 OS 

(95275 IVJ12C5Y1C3MF 
(95275 (VJ12G6Y1C2KF 
195275 | VJ 1 2CSY1 03MF 

|5 1 053 (-ECEA 1 EV47QS 
195275 | VJ 1 2CSY103MF 

| S 1 C 5 3 | ECEA 1 EV 4 7 OS 

j 9 5 2 7 5 j VJ 1 205Y1C2KF 
[65233 ( 1 2CS82Q3K40 IN 

(95275 j VJ 1 2CSY333KF 
195275 | VJ 1 2 0 5 Y 1 0 3MF 

(95275 ( VJ 12CSY323KF 

|25083 j 08 1 1 2 1-C- 1 23 
(25033 (331 1 21-C-31 d 

(28843 (2222-050-55103 

(28843 (2222-050-55472 

128348 (2222-035-55331 

j 6 1 0 5 3 j ECEA 1 EV47 OS 
(95275 | VJ 1 2CSA221JF 

(23843 (2222-035-3553' 

| S5233 1 1 2,0632C3*401N 

(95275 | VJ120SA6RSCX74C0 

(95275 ( NJ 1 2C5A47CGXA 

[95275 1 Vw 1 206A6R3CX7400 

(95275 j NJ 1 2CSA4 7CGXA 

(95275 | VJ 1 2CSA2R7CF 

(95275 j VJ 1 2C5A3R9CF 
] 65238 1 1205N101K401N 

(95275 (VJ12C6Y1C3MF 
195275 i VJ 1 2CSY333KF 
i 9 5 2 7 5 [ V J 1 2 0 S Y 1 0 4 v F 

j 9 5 2 7 5 1 VJ 1 2GSY1G3MF 

'95275 j VJ1206Y3 33 KF 
j 3 2 3 3 7 I 3131LP-103-25U-1C4M 
195275 [ VJ 1 2C5Y1 C3MF 

| 6 1 053 1 ECEA 1 3VA70S 

195275 ; VJ1025Y332KF 

i 3 5 2 7 5 | V„ * 20 SY 1 3 3 VF 

(SI 053 ( ECEA 1 £V 4 7 0S 

(95275 ! VJ i 205Y * C3 y " 

(61053 (ECEA1EV4705 
(95275 ( VJ 1 2 0 5 v ' 3 3 M F 

15 1 059 ! ECEA* EV47C3 

j 9 5 2 7 5 i VJ 1 2 0 6 y 1 0 3M- 
(61053 j ECEA 1 EV 4 7 OS 
[95275 i V J 1 2 0 5 Y " C O^F 

(95275 ;VJ12C5Y333KF 

195275 ( V J 12GSY103Y= 

[S' 053 ; EC EA 1 EV4 7 03 

[5 1 058 [ EC EA 1 H X? 1 0 E 

195275 ■ VJ 1 2C5 V 1 G3MF 



8-11 



- ‘ 5- ' ■ -3 . 


DCS ASSY. , 


MO’HE 


“BOARD 


(CONT'Dl 








•RE" 


RACA_-DANA 








1 






desig 


D/N 


I 




DESCRIPTION 




FSC 


MANUFACTURER S P/N ] 




' R-2 - -0733 


| CAR , 


ALUM. 


EL SC. . 47 UF, 25V 




S 1 05 8 


ECE A1EV47CS ! 


Cl 1 7 


! R-2 I- 1 301 


[CAP, 


CHIP. 


10 NF 




95275 


VJ12Q6Y103MF j 


C 1 1 8 


j R-2 1-1300 


I CAP, 


CHIP, 


1 NF 




95275 


VJ1206Y102KF 1 


c: 1 3 


R-2 ' 1 -1 801 


[CAP, 


CHIP, 


1 0 NF 




95275 


VJ12CSY103MF j 


C ' 2 C 


: R-2 1 -0739 


I CAP, 


ALUM. 


ELEC . . 47 UF, 25V 




S 1 C5 3 


ECEA 1 EV4 7 0S 


c: 2 * 


: R- 2 1 -0779 


1 CAP, 


“ ! -r.T 


1 UF, 5 0 V 




61C58 


ECEA 1 H K 3 1 3E | 




: R-2 1 - 0 7 3 3 


j CAP , 


ALJM . 


ELEC . , 47 UF, 25V 




5 1058 


ECEA 1 EVA 7 OS 


: ’25 


a- C 


■ r*> * ^ 


BL-BC~ 


, 1 UF, 50 V 




5 1053 


ECEA 1 H K P ' d B 




j R-2 ' - 1 30 1 


i C A ? , 


CHID. 


1 C NF 




95275 


VJ 1 205Y 1 3 3* = 


c i 2 3 


1 R-2 ’-1 300 


i CAP, 


CHIP. 


1 NF 




95275 


VJ 1 2C6Y1 02KF j 


C ■ 23 


: R-2 ’-i SO 1 


| CAP , 


CHIP. 


10 NF 




95275 


VJ 1 2C5Y1 03. M- 


O’ 32-1 3 1 


i R— 2 1-1301 


;cap. 


CHIP. 


10 NF 




95275 


VJ 1 206Y1 03MF 




’ R - 2 ' - 1 9 0 S 


| CAP , 


CHIP, 


3 3 NF 




95275 


VJ 1 2Q5 y 33 3 K = 


C ' 32 


R - 2 ‘ ’ 9 C 3 


: CAP , 


CHID, 


33 NF 




35275 


VJ 1 2C5Y333KF 


C225-225 


i R-2 1 -0 7 S 9 


ICAP. 


ALUM. 


ELEC. , 47 UF. 25V 




S135S 


ECEA " EV4 70S 


r\ - 4 


j R -2 2 - ’ C 2 9 


| 0 IOCS, SIL 


ICON 




14433 


1N4149 | 


*l c 


: R-22-1 OSS 


| 0 I ODE , SIL 


ICON 




1 7356 | J PAD5 C 




' R-22-1029 


■ C I COE , SIL 


ICON 




14433 


1N4149 ; 


23 


' R-22-*CS9 


jCICDE. SIL 


ICON 




1 7855 


JPA05C ; 




R-22- 1 652 


1 DIODE, 3 R I 


DGE RECTIFIER 




27777 


VH 24 3 ; 


^ ' ? 


• .R-22- IS 54 


] D I CD 


E, BRIDGE, 300 Dr 




27777 


VM1 3 


013-13 


! R-22-1 C2S 


! DIODE, SILICON 


| 14433 


1N4149 ! 




1 2 10039 


IDICDE. LOW 


OF=SET SCHCTTKY 




5C434 


HP5032-2335 


02 5 


' R-22- 1 029 


! 01 CO 


E , 5 I L I CON 




1 4433 


1N4 1 49 


0 2 S 


■ R-22-1 329 


! CIOD 


E. SILICON 


| 1 4433 


1 N 4 1 4 9 


022-3 ’ 


i ^-22-' 30 1 


! DIODE, VCL 


TAGS REGULATOR, 2.7V. 4C0 


MW 


14433 


2PD2.7 


022-33 


: R-22- 1 309 


| OICD 


E. VOLTAGE -REGULATOR. 5.5V, 400 


MW 


14433 


ZF.5.SA 


"3 ' 


, R-23-03S2 


i FUSE 


HOLDS 


R 




61935 


FAU-C31 -3573 


* 


: 3-1 7-1034. 


' HYBR 


ID TEC (NON-REPARABLE ITEM) 




21793 


R-17-1G34. 


H 2 


; R-17-1C3S 


IHY3RID DAC (NON-REPARABLE ITEM) 




21793 


R-17-1035 




: 230750 


i ic. 


DIGITAL, ECL 




04713 


MC 1021 5 PCS [ 




v> 7 o 7 


! ic. 


DIGITA 


L. triple LINE RECEIVER 




C4713 


MC 101 1 c PCS ! 


. „ - 


: 2 0 0 20 C 




12 7 DO 


REGULATOR 




047 1 3 


MC73120- 




! 23 020 ' 


> -_r. , 


RSGULA 


TOR 




07263 . 


J A 7 9 ’ 2 U C 0 R 




• 23^7^7 


! ' r* 


DIGITAL, TRIPLE LINE RECEIVER 




047 1 3 


MCI 01 1 6 PCS 


■ - • O 




\ •r. 


DIGITAL, C’JS'OM CHIP 




21793 


230790 


c 




' * Q 


3-SIT 


CMOS MICROPROCESSOR 




04 7 3 


IMG US 3 05 = 2 = 


• O 


! 2 2 03 05 


■ * - . 


CCA i_ 


“RAN33ARSNT LATCH, 3-STAT 


e output 


13 7 14 


C374HC373 SX 


- - - ■ 


: 230353 




DE y UL“ 


I PLEXER 




273 14 


SN74LS133N3 


- ~ o 


2 ~ C 0 3 ? 




y r v r, r v 






,21793 


230357 ; 




; R-22-4307 




OCTAL 


3UFFER/LINE DRIVER, 3-STA 


TE 


13714 


j CC74HCT244E | 


; C 2 4. 


2 ~ ;1 * S 1 


: - *w , 


OCTAL 


_A”CH 




| 1 8324 


| N74LS373N-3 




: 230 305 


-- 


CCA L 


TRANSPARENT LATCH, 3-STAT 


E OUTPUT 


113 7 14 


! CD 7 4HCT 3 7 3 EX 




2 3 0 '34 


a O , 


7vAl 


fl: p-flcp 




|01295 


j SN 74 LS “ 4.AN 3 




' 2304 2 S 


j * ^ » 


CvAD 2 


INPUT OR GATE 




1 01295 


j SN 7 4 l_S3 2N 3 


- -- a 


230243 


•* 


DCS I 7 I 


VE NANO GATE 




; 0 1 295 


j SN74LS1 ON 3 ; 


' ZC2S 


i 230234 




HEX INVERTER 




10 12 9 5 


| SN74LS04N 




R -22-4700 


: :c. 


QUAD 2 


-INPUT NAND GATE 




|21793 


1 R-22-47C0 




: R-22-42S2 




r+ 1 • a 7 

yv"U 


P-AMP 




j C 7 2 6 3 


| UA3402DC 


• " r r ^ 7 


R-22-4752 


. 4. w , 


HEX SC 


HMITT TR I GGER 




; 15324 


| H EF4 0 ' 23 P 


• 1C 24.-25 


R-2 2— 4 2 5 3 


, r c , 


Y.CS/FE 


T INPUT, BI POLAR OUTPUT 


CD-AMP 


|13 7 14 


j C A 3 I 4 0 i 


- r - - 


2 3 C 7 0 5 


z ^ 


COMPARATOR , 0LA:_ ULTRA C A3T 




i 51370 


, AD953' , 3D 


: : 033 


230739 


I c , 


DIGITA 


CUSTOM CHI® 




12 1733 


1230733 



8-12 




MOTHERBOARD (CONT’D) 



R- 1 9-1 1 45 , 


PC3 ASSY., 1 


j REF 


j RACAL-OANA 


! DESIG 


[ P/N 


! IC4 1 


1 230733 


j LI-2 


| R-23-721 7 


j LS-1 1 


[310151 


[ L ” 4 - * 5 


| 31 01 52 


' L2G 


[ 31C151 


; lk: 


(601195 


■ LX2-3 


5C0245 


j i £ 


1 53 1 1 SS 


PL 1-2 


; 50 1 250 


1 a: 7 


I SCI 203-0 1 3 


, P._l 4 


j SOI 203-01 2 


i PL 15 


[ SOI 203-01 S 


! P L 1 S 


1 60 1 203-01 5 


■a: 1 7 


: SCI 203-C1 2 


i P L 1 3 


j R-23-S17S 


i PL2C 


j R-2 3-5*5 1 


; ? 2 1 


, ; R-23-5 1 S3 


|01-3 


1 R -2 2-3 0 1 8 


:q4 


| 2CC293 


! Q5 


; 2 c c 2 9 3 


:QS 


[ 2CC3C2 



<T 
02 
OS 
QIC 
C 1 * 

Q12 
|Q-3 
1 Q1 4 
IQ15-1S 
1 • 7- i o 

' 32 ' 

' 02 2 
' C 2 3 
02- 

• n C "" ■“* 
V * = - » 

023 

^C23 

. 3 ' 

'■ 3 2 
' R2-4 
' 35 



R*S 

313 

32 5 
323 

33 2 
*0 *0 



R-22-S11 3 * 
2 C C 3 C * 

.3-2 2*51 1 2 



DESCRIPTION 

: *C , DIGITAL, ECL FLIP-FLOP 

[CHOKE. MAINS, 40 UH 

[CHOKE. 10 PERCENT, 100 UH 

1 CHOKE , WIDE3AN0 

[CHOKE, 1C PERCENT. IOC UH 

[PLUG. JUMPER. 0-1 CTR. LCW PROFILE 

l JUMPER , INSULATED 

! plug , jumper, o.i ctr, low profile 

'CONN, 14-PIN RT. ANGLE, DUAL RCW 
[CONN!, PCS, PLUG. 30-PIN 
[CONN, PC3 , PLUG, 5-PIN 
| CONN , PCS, PLUG. 3-PIN 

PCS, °LUG. 10-PIN 
PCS, PLUG. 5-PIN 

RT X ANGLE, 2 ROW, 2 PIN 
2 X 10, 10-WAY 

[transistor, pnp 

[TRANS, iNPN 
[TRANS, NPN 
[TRANSISTOR, NPN 
[TRANSISTOR, PNP 
•TRANSISTOR, PNP 
i TRANSISTOR, N PN 



PNP 



| CONN . 
i CONN, 
[ PLUG, 
! PLUG. 
PLUG, 



R-22-S1 1 2 


[TRANSISTOR, 


! 20C2SS 


| TRANS 


NPN 


! 2CC3C1 


[ TRANSISTOR, 


' R-2 2-5 1 13 


] TRANSISTOR , 


i 2CC293 


[TRANS 


, NPN 


! R-2 2-5 1 5 3 


i TRANSISTOR, 


i R-2 2- 5 2 0 S 


[TRANSISTOR, 


. R-22-52C5 


[ TRANSISTOR , 


' 2CC293 


; TRANS 


. NPN 


. R-2 2-5205 


i TRANSISTOR , 


2 C C 2 9 3 


•-RANS, NPN 


' 2 C C 2 3 9 


[TRANS, PNP 


R - 2 2 - 5 * • 3 


■ ”RAN S I S’C R , 


: R-22-42 1 5 


[IC, LINEAR 


; R-20-5792 


[RES, CHIP, 


' R-2C-554 1 


IRES ARRAY. 


! R-2C-5737 


‘ RES . 


CHIP, 


• R-2C-5732 


; res. 


CHIP, 


' R-2 C -5737 


RES, 


CHI 3 , 


R-20-5792 


! RES r 


CHIP, 


' R-20-577' 


RES. CHIP,. 


j R-2C-57S5 


! RES, 


CHIP. 


R-2C-57S5 


[RES. CHIP, 


: R-2C-5792 


[RES, CHIP. 


i R-2 C -5752 


:RES. CHI=, 


. R-2C-5732 


1 RES . 


CHIP, 


! R-20-5792 


' RES , 


CHIP, 


i R-20-5792 


[ RES , 


CHIP, 


' R-2C-57<33 


[ RES. 


CHIP, 



NPN 



l« NPN 



3 NP 
HIGH 
1 K , 

9 X 
3 3 C 
1 K . 



1 / 8 W , 5 PERCENT, 2CCV 
IK CHM, 10 PIN SIL 
CHjM, 1/8W, 5 PERCENT, 
1/3W, 5 PERCENT, 2G0V 
33 C CHM. 1/3W, 5 PERCENT 



* K , 



1/3W, 5 PERCENT, 2G0V 
1C CHM, " / 8 W , 5 PERCENT, 
470 CHM r 1/3W, 5 PERCENT 
47C CHM, 1/3W, 5 PERCENT 
IK, 1/3W, 5 PERCENT, 200V 
1CK, 1/3W, 5 PERCENT 
IK. 1/3W, 5 PERCENT, 

IK, 1/2W, 5 PERCENT, 

IK, 1 / 3 W , 5 PERCENT. 

4.7K. 1/3W, 5 =>E3C£N 



2CCV 
2 30 V 
20 CV 



2 C 0 V 
2CCV 
2 GOV 



[ FSC 


| MANUFACTURER’S P/N ; 


[ 04713 


] MC 1 0 2 3 1 PCS ! 


| 25033 


| 83221 1 1-A-C7 


[83125 


[DC10CUH i 


[02114 


| VK20G-1 0/3S 


[83125 


[ DO * 0 OUH 


| 00779 


1 530153-2 


[5221 0 


j L-2007-1 


IQ0779 


[530153-2 


[52072 


:CA-D'4R-233-*S 


152072 


[ CA-S 3 C-23S-43 


[ 52072 


[ CA-S05-23B-43 


| 52072 


| CA-S03-233-43 


[ 52072 


j CA-S1 C-23S-43 


[ 52072 


] CA-SC 5-23S-43 


| 27254 


| 1 C-9C- 1 0 5 1 


| 63878 


[329333-01-02 


[ KC53S 


j M2C-9S8-1 0-05 


|04713 


j MPS3 64 0 


| 0471 3 


I2N39C4 


! 0 4 7 1 3 


j 2N 3 9 0 A 


[04713 


[MJE3C55T 


|22119 


IZTX55C 


[ 04713 


] MJ E29 55T 


1 221 1 9 


j ZTX4 5 0 


[22119 


i ZTX4SC 


1 0471 3 


) 2N39C4 


[04713 


1 M J E2 9 5 5T 


|22119 


[ZTX55G 


| 047 1 3 


[ 2N39C4 


j 23848 


! SF235A 


[22119 


[3FS17 


[221*9 


[ 3 F S 1 7 


| G 4 7 1 3 


j 2N3 9 04 


1 221 19 


; p p 3 • 7 


,047 1 3 


: 2N2304 


j 047*3 


i 2N3SCS 


; 221 19 


; ZTX 5 5 0 


! 1 8 7 1 4 


1 CA3033E 


[55343 


[ MCRi 8-1 X-5 PQ~ 


! 31349 


| 7 1 0 A 1 C 2 


i S594C 


•MCRI 3-3 3G CHM- 5 3 C • 


j 5594C 


l MCS " 8- ' K- 5 PC’ 


•55940 


'•'CR13-33C CHM- 5 PQ’ 


j 5 5 9 4 C 


• MCR * 3—1 K-5 PC' 


5 5 94 0 


1MCR13-10 OH w — 5 °C T 


; 55940 


•MCR*3-47Q CH«-5 PC 


• 6594C 


1 VCR 13-4 7 C CHM- 5 PCT 


, 55940 


1 MCR * 3 - 1 K-5 PC - 


i 5 5 9 4 0 


! MCRI 2-1 OK CHM- 5 PC. 


55940 


MCR* 3- ’K-5 PC’ 


5 5 340 


. v>c R 1 8 - * K— 5 PC’ 


[65940 


’ MCR * 3- 1 K-5 PC" 


55S4C 


! vcR“ 3-4 . 7K-5 PC’ 



8-13 




PC3 ASSY. , 

p = = | RACAL-CANA 

0ESI3 I P/N 



; RAO 
| RA5 



I RA 5 
' P A 7 
'PA3 

; ^43 

! R54 
R 5 C 
; R53 
; RS 5 
[ RS 7 
j RS 3 
;R75 
; R7B 
1 R77 
i R73-31 
i R3.2 
; R23 
; RS A 
; R35 
j R37-3S 
; R9 ■ 

1 R33 
, R5A 
i R 5 5 
| R9 5 
i R3 7 
RS 3 

' r : : o 




-\ . w 

: R* - ’ • 2 
R‘ ’3 
: R 1 ' 5 
; R ’ 1 5 
; R: 17 
R ■ -9 
, R1 20 
: R ‘ 2 " - ' 2 A 
; R1 25-1 25 
' R1 23 
' R * 2 9 
| R 1 3 5 
: R* 35 
: R 1 3 7 
[ R1 39 
• R 1 4 0 

;r:a* 

, R 1 A 2 
' R • 43 
' R * A A 



| R-2G-57S9 
1000391 
j R-20-5552 
: R-20-5792 
| 0001 21 
| R-20-S5SS 
• R-20-5792 
; .R-2C-57S2 
j 000391 
l R-20-5792 
i R — 20-5 7 3 7 
s R-2C-5S 1 3 
; R-2 0 -5 7 5 3 
j R-20-531 3 
1 R-2C-5 737 
1 C01S73 
j 0 1 099C 
! 0 1 0939 
i 0 1 0S90 
; 01 0939 
j R-2C-5554 
: R-20-5554 
j R-20-38 1 7 
1 R-20-579A 
i R-2Q-5817 
! R -20-5734 
1 R-23-57 S 7 
I R-2C-57S5 
j R-2 0 - 5 7 9 3 
| R-2Q-57S7 
: R-20-57S5 
R-20-5793 
j R-20-5732 
; R-2C-5792 
| R-2 0-5771 
R-20-5754 
1 R-20-57S2 
; R-20-5755 
! R-20-5754 
; R-20-5792 
i R-20-5755 
: R-23-5?5o 
; R-2 0 -5730 
: R-2 0-5735 
! R-2 3 - 5 7 3 4 
■ R-20-531 3 
| R-2 0-5 7 S 8 
, R - 20-5763 

; occ* oo 

; R-20-5754 
; R-23-5753 
R -20-5730 

| ^ ' gU 

• R-2C-5 7 54 



M0THER80ARD (CONT’D) 



DESCRIPTION 



RES, CHIP. 
RES, CARBON 
RES ARRAY. 
RES. CHIP. 
RES . CARBON 
CUSTOM RES 
:RES, CHIP. 

| RES, CHIP, 
[RES. CAR8CN 
[RES, CHIP. 
[RES, CHIP, 
[RES. CHIP. 
|RES, CHIP. 
[RES. CHIP. 
[RES. CHIP, 
|RES, CAR8CN 
[RES, CAR8CN 
jRE3, ME’AL 
|RE3, CARSCN 
(RES, METAL 
[CUSTOM RES 
j CUSTOM RES 
|RES, CHIP. 
|RES, CHIP. 
|RES, CHIP, 
CHIP, 
CHIP, 
CH I P , 
CHIP, 
CHIP, 
CHIP, 
CHIP, 
CH I P , 
CHIP, 
CH I P , 
CHIP, 
CHIP. 
CHIP, 
CHIP, 
CH I P , 
CH I P , 
CHI 3 , 
CH I P , 
CHIP, 
CHIP, 
CHIP, 
CHIP, 
CHIP, 
CARBON 
CHIP, 
CHI 3 , 
CHIP. 
CARSCN 
CHIP. 



RES , 
RES. 

' RES, 
RES, 

. RES. 

[ RES. 

: RES, 
j RES', 
i RE5 . 

| RES, 
; RES, 
j RES , 
|RES, 
| RES . 
1 RES, 
| RES. 
! RES, 
; RES, 
[ RES, 
[ RES , 
| RES, 
j RES , 
! RES, 
i RES, 
I RES, 
,RES 
|RE5 
[ RES 
l RES 



4.7K, 1/9W, 5 PERCENT, 200V 

, 390 OHM 1/4W, 5 PERCENT 
1 0K , 10 PIN 

IK. 1/8W, 5 PERCENT. 200V 
120 CHM, 1/4W, 5 PERCENT 
ARRAY. SIL 

IK. 1/3W, 5 PERCENT. 200V 

IK. 1/8W, 5 PERCENT, 203V 

390 CHM 1/414. 5 PERCENT 

IK. 1/3W, 5 PERCENT. 200V 

330 CHM, 1/9W, 5 PERCENT, 200V 
100K, 1/3W, 5 PERCENT, 200V 

1GK, 1/34, 5 PERCENT 
10CK. 1/8W, 5- PERCENT. 2CCV 

330 CHM, 1/8W. 5 PERCENT. 200V 
, 100 OHM, 1/2W, 5 PERCENT 

FILM, 900K , 1/2W. 0.25 PERCENT 
FILM. 1 1 1 K , 1/SW, 0.25 PERCENT 
FILM, 9 0 0 K , 1/2W, 0.25 PERCENT 
FILM, 11 IK. 1/8W , 0.25 PERCENT 
ARRAY. SIL 
ARRAY, SIL 

56GK, 1/3W, 5 PERCENT. 200V 
130 OHM. 1/8W, 5 PERCENT. 20CV 
5 5 0 K , 1/34, 5 PERCENT. 200V 

130 OHM. 1/3W, 5 PERCENT, 20CV 
330 CHM. 1/34,- 5 PERCENT, 200V 

470 CHM, 1/SW, 5 PERCENT 

1.2K, 1/34, 5 PERCENT, 200V 

330 OHM, 1/84, 5 PERCENT, 20CV 

470 CHM, 1/34, 5 PERCENT 

1 . 2K . 1/34, 5 PERCENT, 2C0V 

IK, 1/3W, 5 PERCENT. 200V 
IK, V94, 5 PERCENT. 200V 
10 CHM, 1/34, 5 PERCENT. 2CCV 
ICO CHM, 1/34, 5 PERCENT 
IK, 1/34. 5 PERCENT, 2C0V 
47C OHM, 1/S4. 5 PERCENT 

ICO CHM, 1/34. 5 PERCENT 

IK, 1/34. 5 PERCENT, 2C0V 
470 CHM. 1/94, 5 PERCENT 
2.2K, 1/34. 5 PERCENT. 200V 
530 CHM, 1/34, 5 PERCENT, 200V 
220 OHM, 1/3W, 5 PERCENT, 200V 
1 . 5 K , 1/34, 5 PERCENT, 2 C Q V 

1CGK, 1/3W, S PERCENT, 20CV 
10K, 1/34, 5 PERCENT 

1 0 K , 1/SW, 5 PERCENT 

, 10 CHM. 1/44. 5 PERCENT 

100 OHM, 1/SW, 5 PERCENT 
1 C K , 1/3W, 5 PERCENT 

53 CHM, 1/84, 5 PERCENT, 2GCV 
, 10 CHM, 1/44, 5 PERCENT 

*00 CHM, 1/34, 5 PERCEN* 



t 



I =sc [ 


MANUFACTURER ' 3 


P/N 


[55940 ! 


MCR18-4.7K-5 PCT 




|31349 | 


RC07GF39CJ 




161058 1 


EX8F1 QV103G 




| S594C 


| MCR1 9-1 K-5 PCT 




j 8 1349 


RC07GF1 20- 




| K1 1 50 


| 7A702S 




j 55940 


IMCR 13-1 K-5 PCT 




| 6594Q 


IMCR18-1K-5 3 C’ 




|31349 


| RC07GF390- 




| 65940 


| MCR 1 3- * K-5 3 C7 




(65940 


| MCR * 8-330 CHM- 3 


PCT 


| 55940 


|MCR13-1 00 K-5 PC’ 


| 65S40 


| MCR1 8—1 OK CHM— 5 


PCT 


j 65940 


| MCR1 3-1 OCX-3 PCT 


| 65940 


| MCR 1 3 -3 3 0 CHM- 5 


SCT 


|01121 


| RC2CGF1C1J 




j 80031 


1 RN55C3G0C8 




| 8003 1 


| RN55C1 1 1 38 




j 9003 1 


| RN65C9G038 




| 30031 


| RN 5 5C 1 * 1 38 




| 21 793 


| R-20-5554 




(21793 


| R-20-5554 




| 65940 


1 MCR13-560K-5 3 C 


| 65940 


IMCR^a-ISC CHM-S 


3 C~ 


| 65940 


| MCR * 3 — 55GK-3 3 C T 


|65940 


i MCR 1 8- 1 8 C OHM-5 


3 C’ 


| 5594C 


! MCR* 3-330 CHM-S 


PCT 


; 65940 


j MCR 1 8 — A 7 0 OHM-5 


3 C’ 


| 65940 


! MCR1 8-1 . 2K-5 = C* 


r 


| 6594C 


1 MCR 1 3-3 3 G CH.V-5 


PC’ 


| 5SS40 


;MCR13-A7G CHM- 5 


PCT 


[63940 


! MCR1 8-1 . 2K-5 =CT 


! 55940 


| MCR * 3- 1 K-5 PC’ 




I S594C 


i MCR1 3- * K-5 3 C~ 




[ 65940 


j MCR * 8-10 CHM-5 ! 


= CT 


| 55940 


| MCR 13- IOC OHM-5 


3 C" 


1 55940 


; MCR 1 3-* K-5 3 C’ 




j 5394C 


[MCR1 3-470 OHM-5 


PC’ 


165940 


| MCR 1 3-100 CHM-5 


PC'* 


155940 


| ^C R 1 8 - 1 K- 5 3 C ’ 




| 55540 


i MCR ‘ 3-470 CHM-5 


PCT 


' a 5 9 4 C 


j V CR 1 8-2 • 2 K-5 PC 


T 


1 5 5 94 C 


; MCR* 3-590 CH«-5 


3 C _ 


1 55340 


'•’C R * 9-2 2 0 CHM-5 


PCT 


| 63940 


j MCR* 8-1 . 5K-5 PC 


7* 


| 65340 


| MCR1 3-1 GO K-5 PCT 


| 55S40 


| MCR 1 S - 1 0 K CH*-5 


3 C’ 


| 55940 


| MCR * 8- 1 0 X OHM-5 


3 C~ 


131349 


! RCC7GF1 CCw 




• S 5 9 AC 


| MC R 1 3 - 1 0 G OHM-5 


PC~ 


| 6 5 94 C 


j MC R 1 3 - 1 G K CHM-5 


PC’ 


[ 65940 


■MCR* 8-53 CHM-5 


PC - 


i 9 1 3 A 9 


1 RCG73F1 GGw 




: 5 3 3 4 C 


! '•'CR* 3-1 CO CHM-5 


yQ’ 
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3-ig-i ;iS, PCS ASSY., M0THER3CARC ICONT'O) 



REF [ RACAL-OANA 
I 0E5IG j P/N 



OESCR I PTICN 



j R145 
| R * 45 
| R147 
R' 43 

: Ri 43-' 50 
R 1 5 ' - 1 5 2 
: RI 55- 1 55 
R ' 3 7 

■ r 1 3 a 

• R 1 5 9 
; r : 52 
Rio' 

! R' 53 
, R 1 54 
j R i S 3 - i 5 5 
1 Ri 37- 1 S3 
1 Ri 59 
. R' 7 0-1 71 
Ri 74 
R ’ 7 3 
R i 7 7 
R i 7 9 
Rl 73 
; RISC 
•R'S- 
i R i 3 5 - 1 8 7 
; R i 3 3 
R i 3 3 
; Rise 
' RiSi 



I R-20-57S3 
| R- 20-5 77 1 
| R-2C-5792 
i R-20 — 5797 
i R-20-7C71 
| R-20-5753 
! R-2Q-57S9 
| R-20-531 3 
i R-20 -5799 
: R-20-5763 
i R-20-5764 
j R-20-5730 
| R-20— 5754 
| R-20-5730. 
i R— 20-5 7 54 
j R-20-5797 
| R -20-5773 
[ COO 1 2 1 
I R-20-5792 
1 R-20-5792 
i R-20-5792 
! R-20-5797 
j R-20-5792 
1 R-20-5753 
| R- 20-5755 
! R-20-531 7 
! R-20-5792 
' R -20-5305 
: R-20-5792 
: R-20-5305 



'RES, CHIP. 10K, 1/8W, 5 PERCENT 

|RES. CHIP, 10 OHM, 1/8W, 5 PERCENT, 200V 
IRES* CHIP. IK. 1/3W, 5 PERCENT, 2C0V 
IRES, CHIP, 3 . 3 K , 1/3W, 5 PERCENT. 200V 
j POT, 1 0 K , TOP ADJ 
'RES, CHIP, 1 0 K , 1/3W. 5 PERCENT 
IRES CHIP, 4 . 7 K , 1/3W, 5 PERCENT, 200V 

IRES, CHIP, TOOK, 1/SW. 5 PERCENT, 2C0V 

iRES. CHIP, 4.7K, 1/SW, 5 PERCENT. 200V 

;RES, CHIP,' 18 OHM, 1/8W. 5 PERCENT 

IRES. CHIP, 100 CHM , 1/3W, 5 PERCENT 
|RES. CHIP, S3 OHM, 1/8W, 5 PERCENT. 200V 
[RES, CHIP, 100 CHM. 1/3W, 5 PERCENT 
jRES, CHIP, S3 OHM. 1/3W, 5 PERCENT, 200V 
|RES, CHIP, IOC CHM, 1/9W, 5 PERCENT 
IRES, CHIP. 3.3K. 1/8W, 5 PERCENT. 200V 
[RES. CHIP, 47 OHM, 1/9W, 5 PERCENT, 200V 



RES, 


CARBON 


, 120 OHM 


. 1/4W, S PERCENT 


RES, 


CHIP, 


IK, 


1/SW, 


5 PERCENT, 2C0V 


RES. 


CHIP. 


IK, 


1/3W. 


5 PERCENT, 2QGV 


RES. 


CHIP. 


IK. 


1/3W, 


5 PERCENT. 200V 


RES, 


CHIP. 


3.3K 


. 1/8W, 5 PERCENT, 200V 


RES, 


CHIP, 


IK. 


1/SW. 


5 PERCENT, 200V- 


RES, 


CHIP, 


10 K . 


1/8W 


, 5 PERCENT 


RES, 


CHIP, 


470 


CHM, 


1/9W, 5 PERCENT 


RES, 


CHIP, 


5 5CK 


, 1/8W, 5 PERCENT, 200V 


RES, 


CHIP. 


IK. 


1 / 8 W , 


5 PERCENT. 200V 


RES, 


CHIP, 


27K, 


1/SW 


, 5 PERCENT, 200V 



[RES. CHIP, IK. 1/3W. 5 PERCENT, 200V 
[RES. CHIP. 27K, 1/3W, 5 PERCENT. 200V 



R ' 3 2 - ‘ 9 3 


| R-20— 707 1 


! POT, 


1CK. 


A * 3 - 


: R-2C-57 7 1 


! RES. 


CHIP. 


R ' 35 


; R-20-5774 


IRES, 


CHI 3 , 


P' 33 


R -20-5734 


; RES, 


CHIP, 


Ri 3 3 


R-2G-57 7 * 


! RES, 


CHI 3 . 


R ' 3 3 


“-20—5774 


, 


CHIP, 


^ 2 Z Z 


R-20-5734 


; RES, 


CHIP, 


A 202-202 


; R -20-3752 


j RES. 


CHIP, 


P2 24 


R-2C-5793 


j RES . 


CHIP, 


R2CS-2 1 0 


' R-20-57S7 


j i ^ r 


CHIP, 


■ R2 ’ *-21 3 


' R- 2 0 - 5 7 9 2 


1 RES , 


CHIP, 


« 2 * -i 


9 — 20—5735 


[RES, 


CH I ? , 


P 2 ' 5 


; R-20-5753 


! RES , 


CH I 'P , 


■ 2 ‘ 7 


: R-20-5730 


; RES , 


CHIP, 


R2 1 7 


' R-20-53 ’ 2 


i RES . 


CHIP, 


R2 ' -3-225 


; R-20-5753 


j RES , 


CHIP, 


R225 


• R-20-579C 


i RES, 


CHIP, 


7 2 2 7 


R— 2C-377 1 


; RES , 


CHIP, 


R229 


'R-20-5732 


, RES , 


CHIP , 


R22S 


R-2 0 - 579 5. 


[ RES , 


CHI 3 , 


R - A - K _ 0 


; R-23-7323 


[ RE -A 


v . REE 


RLE 


R-23-7530 


R Z LA 


i , -OIL 


- _ - R L 3 


; R-23-7523 


RELA 


Y , REE 


^ Lc* 


R-23-752 7 


i RELA 


Y, C®C 



TCP ACJ 

10 OHM, 1/3W, 5 PERCENT, 200V 
22 CHM. 1/3W. 5 PERCENT , 20 CV 
130’ OHM , 1/3W, 5 PERCENT, 20CV 

1C CHM, 1 / 8 W , 5 PERCENT, 200V 
22 CHM, 1/8W, 5 PERCENT . 2C0V 
130 CHM, 1 / 3 W , 5 PERCENT, 20SV 
IK, 1/SW, 5 PERCENT. 2 G CV 
4.7K. 1/SW, 5 PERCENT, 20CV 
330 CHM. 1/3W. 5 PERCENT. 200V 
IK, 1/3W, 5 PERCENT. 200V 
2.2K, ’ /3W, 5 PERCENT, 20 CV 

1 C K , 1/3W, 5 PERCENT 

S3 OHM, 1/SW, 3 PERCENT, 200V 
1 GCK , 1/3W, 5 PERCENT, 20CV 

1 0K , 1/3W, 5 PERCENT 

53 CHM, 1/3W, 5 PERCENT, 200V 
1C CHM, 1/8W, 5 PERCENT, 2C0V 
•K, 1/3W. 5 PERCENT, 2CCV 

2.2K, 1/3W, 5 PERCENT, 2CCV 

D , 'A 

, * “CRM C 
2. : AiS 



I 

| FSC 


] 

j MANUFACTURER'S P/N 


[55940 


j MCR' 8-1 OK CHM-5 PCT 


| 55940 


j MCR 1 9-10 CHM-5 PCT 


|55940 


[ MCR1 3-1 K-S °CT 


| 65940 


| MCR 18— 3.3 K— 5 PCT 


| 21793 


| R-20-7 C 7 i 


| S5940 


j MCR 1 3- 1 OK OHM-5 PCT 


| 55940 


| MCR' 3-4 . 7K-5 PC’ 


| 65940 


i MCR1 8-1 GCK-5 5 C’ 


1 55940 


j MCR 1 3-4 . 7 K-5 PC' 


| 55940 


j MCR 1 3- 1 3 CHM-5 PCT 


| 65940 


[MCR 13-100 CHM-5 PCT 


|55940 


| MCR 1 3 -S 3 CHM-5 PCT 


| 55940 


|KCR19-1C0 CHM-5 PCT 


| 55940 


j MCR 13-58 OHM-5 PCT 


| 65940 


| MCR ' 9- 1 00 CHM-5 PC’ 


|55940 


| MCR 1 3-3 . 3 K-5 PCT 


[ 55940 


| MCR 13-47 CHM-5 PC’ 


| 81349 


| RCC7GF 1 2Cw 


1 65940 


j MCR 1 8- 1 K-5 PCT 


[ 65940 


| MCR 1 3- 1 K-5 PCT 


[ 55940 


| MCR 1 8-1 K-5 PCT 


[ 55940 


[MCR18-3 . 3K-5 »CT 


[ 65940 


j MCR' 3- 1 K-5 PCT 


! 65940 


[MCR18-1CK CHM-5 PCT 


1 65940 


[MCR1S-470 CHM-5 PC" 


[ 55940 


j MCR1 3-553K-5 PCT 


[ 65940 


‘ MCR 1 3 - 1 K-5 PC’ 


[55340 


1 MCR1 3-27 K-5 PC’ 


| 55940 


| MCR' 3- 1 K-5 PCT 


| 65940 


1 MCR 1 8-27K-5 °CT 


121793 


j R-20-707 1 


' 55940 


| MCR1 8-1 0 CHM-5 PC’ 


[ 55940 


[MCR '3-22 Ch v -5 PCT 


| 55340 


IVOR' 3-1 30 CHM-5 PC" 


j 5 5 340 


iMCR'3-10 CH*-5 PC’ 


| 63940 


'VCR13-22 CHM-5 PC’ 


i 55943 


| MCR' 3- *33 CHvi-s =C" 


| 65940 


: •wCRI 3-1 K-5 PC’ 


1 55940 


j MCR1 3-4 . 7 K-5 PC’ 


| 55340 


[MCR18-330 CHM-5 PC’ 


|55940 


1 MCR 13-1 K-5 PC’ 


55340 


1 vCR' 8-2 . 2 K-5 PC" 


j 5 5 340 


j MCR ' 3- ' OK CHM-5 ®C“ 


5 3 94 0 


1MCR13-58 CHM-5 PC" 


5 5 940 


| MCRl 3-1 CCK-5 PC’ 


; 65340 


j MCR 1 3- 1 OK OH*— 5 PCT 


; 55940 


| MCR 13-53 CHM-5 =0" 


'55940 


I MCR* 8-10 CHM-5 PCT 


i 55940 


1 MCR ' 3 - 1 K-S PC’ 


' 5 5 340 


i *CR1 3-2 . 2 K-5 PCT 


13 1713 


j 35 ^ OX A 24 


1 3 17' 3 


• G’3 3 ' C-2 3 3 


2 ' 733 


R-22”’ ? S23 


22353 


! - ^ ^ 
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;> _ • g _ • ' iS , =>Z3 ASSY., MOTHERBOARD iCONT'D) 



REF 

! DESIG 


RACAL-DANA 

P/N 


i 

i OESCRX»TICN 


1 

j FSC 


1 

j MANUFACTURER’S P /N j 


i i 


R-23-41 24 


] MAINS SWITCH 


] 21793 


(R-23-4124 i 


3K5-S 


501234 


1 CONNECTOR, 8 NC , PCS MOUNT 


1 U344 1 


ITG-5C00 ! 


< SK3 


R-23-5 1 77 


! MAINS SELECTOR SOCKET 


j 27264 


| 0 9-0 3-1 0 5 1 ! 


1 SKI C 


R-23-3429 


(MAINS SOCKET 


| 2V9CG 


t PS 8 0 /PC ! 




R- 1 7-4 1 32 


[TRANSFORMER, MAINS 


[21793 


[R- 17-4102 


1 »■->'>* 


4 5 51 ‘ 7 


'HEATSINK A5S V - 


1 2 1 793 


14551 17 


: 't t\ . 


R- 1 1 -1 735 


1 CLAM® ASSY. 


12 1793 


] R-f-1 7C6 


• / 4 . : * 


R- • 2-' 333 


1 SCREEN 


] 21793 


j R - 1 3 — S 8 3 




R- 1 3-2C38 


] INSULATOR 


[ 21793 


| R- 1 3-2038 


1 { * .3 ) : 


R— 18-1 145 


jp.C. 3 CARO , MOTHERBOARD (UNLOADED)- 


( 21793 


| R- 18-1 145 


■ { 3 3 1 } 3 


SI 1059 


[CONN, DIP. LOW PROFILE, 40-PIN 


| 91506 


| 240-AG3SD ; 


• {385)2 


9203S1 


i SOCKET , 23-PIN 


152072 


[CA-23S-TSD-3C [ 


j •' A 2 7 } 2 


R-23-S 143 


| INSULATING BUSH, M2 


j K1 935 


i J22-5CC5 


• 1 3 S } 5 


5 1 C3 5 ’ 


; INSULATOR. TO-22C 


[ 13555 


| 60-1 1 -5 79 1 - " 674 


; {44 2 >4 


S 1 734 1 


j NUT , HEX, M2. 5 


| 1CJ36 


| DIN934-M2 . 5 | 


’ { 4 4 4 } 4 


5 " 734 2 


[NUT, HEX. M3 


| 1CJ8S 


J DIN9 34-M3 


1 {445)4 


R-24-23CC 


(WASHER, M2, 5 


| 21793 


1 R-24-2S00 i 


' {447} 5 


R— 24 -2 30 ' 


’WASHER, CRINKLE, M3 


1 21793 


| R-24-282 1 


! {443} 1 


R-24-2332 


[WASHER, M4 


| 21793 


1 R-24-2SC2 | 


' '443 ; 3 


R -24-2335 


WASHER, M3. 5 


[21793 


j R-24-23C5 


: {450} 1 2 


R-24-3319 


|AV LUGS 


| 1 9738 


j AVLUG1 1 C7/02C3 


: { 452} : 


R— 24-4 146 


1 STAND-OFF , M3 X 14 


| 46384 


1 K T F-M3-i4-ET [ 


: (4 54} 4 


5 * 5 3 3 S 


[SCREW, PAN. HD-, M2 . 5 X 14 


[21793 


16(6306 


: r 435 % 5 


3 1 S 3 1 5 


'SCREW. PAN. HD., M3 X 3 


[ 1CJ 85 


l 79 83-A-M2 . 5X14M* 


: { 4 5 3 } ' 


S' S344 


[ SCREW, PAN HD. . M4 X- 12 


[ 1CJ9S 


| 7 935-A-M4X 1 2 v v 


' '453)3 


5 ’ 5323 


i SCREW. PAN HO. , *3.5 X 5 


| 1CJ35 


! 7985-A-M3 . SXSM* 


' { 4 5 3 } 7 0 f * M 


5 2 3 S 9 9 


WIRE, TEFLON STRANDED, 20 GA, WHITE 


[21793 


[ 5 2 0 9 S 3 


•' i 7 3 } 7 3 M y 


5 2 C S 3 9 


[WIRE. TEFLON STRANDED, 20 GA , WH7/3K 


[92194 


;S25S/7 WHT/2LK 


! ; 4 72} 7 


52GS29 


[WIRE, TEFLON STRANDED, 20 GA , WHT/RED 


[21793 


1 520923 


; { 475}4CMM 


530309 


j TUBING , SHRINK, -.125 ID, 3LK 


[ 29005 


[ RNF-100-1-1/3 ; 
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; • ’ o o " 


=C3 ASSY.. GP 


1 3 








' RACA_-DA\A 


• 




r 

i 


D 5 3 I G 


1 P/N 


DESCRIPTION 


FSC 


j MANUFACTURER'S ?/N ; 


C 1 


■1^;^ 


| CAP . TANTA, 5.3 UF. 2CV, 10 PERCENT 


C 5 3 9 7 


i T35501 1 5K020AS 


C2-1 G 


i I CCG52 


CAP, CER, .01 UF 1C0V. 10 PERCENT 


05397 


[C320C1G3K1R5CA 


T 7 — ^ 


| 2 3 3 3 C 2 


fIC, OCTAL D-TYPE F-F. 3-STATE 


187 14 


j C074HCT374EX i 


IC3 


j 233368 


|IC. DEMULTIPLEXER 


27014 


j SN74LS1 38N3 


* f' £ 


1233 135 


i IC, HEX SUFFER/ DRIVER 


01295 


| SN7 4 1 7N3 


T ^ C 


! 233333 


| IC, TRI-STATE SUFFER 


0 1295 


j SN74LS35 7 AN 3 j 


* " 7 


1230 193 


IIC, NANO GATE 


01295 


I SN 74LS00N3 


"■ ^ 


1 233363 


: IC , DEMULTIPLEXER 


2701 4 


l SN74LS1 3 2N3 




23 332 1 


•re, CPU, CMOS, 6 4 K EXT VE'-’ORY 


1 3 7 "I 4 


i CD6305c33X 




! 2339 1 7 


J I C , MEMORY 


21793 


,'2309 1 7 


*-t ' 


: 233303 


;ic, OCTAL TRANSPARENT LATCH, 3-STATE OUTPUT 


18714 


! CD74HCT373EX 


: c • 2 


| 230430 


IIC, GENERAL PURPOSE INTERFACE ADAPTER 


047 1 3 


j MCS 84 8 30 


:c:3 


i 2 3 3 2 A 7 


’IC, MCS 8 I LATERAL SWITCH 


18714 


[C04C6SAEX ; 


* /** - * 


i 233472 


! IC. C C r A L G»I8 TRANS 


01295 


| SN 7 5 15 1 AN 3 


I C ' 5 


' 2 3 34 5 3 


j IC , CC r Al_ 3PI8 TRANS 


01295 


; 3N7 5 1 SCAN 3 


w v 


! 233134 


1 IC, DUAL 0 FLIP-FLCP 


01295 


j SN 7 4 LS 7 4 AN 3 • 




: 2 3 3 7 3 3 


iIC, QUAD D W/SET & RESET 


18714 


[CD74HCT74EX 


:c* 3 


l 233193 


{IC, NANO GATE 


01295 


j SN 7 4 LSC ON 3 


:oi s 


i 233335 


|IC, QUAD, 2 INPUT NCR GATES 


01295 


[SN74LSC2N3 


■ r. 2 o 


! 230423 


j IC , QUAD 2 INPUT OR GATE 


0 12 9 5 


1 SN 7 4 LS3 2N 3 


102 5 


2 3 37 15 


'IC, DIG! "Au , 3 INPUT NCR 


01235 


| SN74LS27N3 


( ) 
r,» 
i 


; 2 3 3 3 5 8 


IIC, DEMULTIPLEXER 


2 7 C 1 4 


j SN74LS1 3SN 3 


IC23 


: 2 2 C 6 4 3 


! IC, MEMORY, 2K X 8 RAM 


6 1 8 C 2 


| TMM20 1 SP 


r ■ 


1 333332 


■RES NETWORK. 1C®, SRES, 3.3K, 2 °ERCENT 


1 1237 


|750-10 1-R3.3K 


■?2 


! 3 3 0 5 5 0 


’RES, CARS COMP, 55 OHM, 5 PERCENT 1/4W 


81349 


| RCCTGF5SCJ 


R3 


1 3SC332 


IRES NETWORK, ICR, 5RE3, 3.3K, 2 PERCENT 


11237 


j 7 50-1 01-R3 . 3K 


R4 -5 


C C C 3 3 1 


iREo, CARS COMP , 330 OHM, 5 PERCENT 1/4W 


81349 


■ RC07GF33 1 J 


R7 


j CS3324 


[ RES NETWORK , 6P, 5RS3. 3.3K. 2 PERCENT 


112 3 7 


1 750-5 1 -R3 . 3K 


S3 


2 3 3 1 3 3 


l RES, CARS COMP, *2 CHM, 5 PERCENT 1/4'W 


31349 


i RC37GF180J 


93 


; C2C55C 


(RES, CARS CCMP , 56 CHM, 5 PERCENT 1/4W 


8 1 349 


j RCC7GF550J 


R 1 C 


; 00 032 1 


'RES. CARS CCMP. 333 CHM, 5 PERCENT 1/4W 


8'349 


1 RC07GF331 J 


u 

-J 

J 

CO 


' 33 2 337 


IRES NETWORK, 3P, 7RE3. 10CK, 2 PERCENT 


'1231 


i 750-3 1-Ri DDK 


: : - g 


: 3 2 4 ■» 2 


•RES, CARS COM®. 4.7K, 5 PERCENT, 1/4W 


2 13 4 3 


1 RCC 7GFA 7 2v 


:■ - ~ 


- ^ - - c ■* 


RES NE'WCRK. 10P, SRES , 3.3K. 2 » ERGEN " 


1 1237 


| 750- ■ 0 1 -R3 . 3 K 


;• c • ^ = p 


Z Z Z * C 2 


RES. CARS DC VP 1 .OK 5 PERCENT 1 /4W 


2-343 


RC0 7 SF- 02. 


; r_2 : 


::o“23 


RES. CAR3 CC V P , 'OK, 5 PERCENT -/4W 


2-793 


; RCO 7 GF ' 00. 


: t i 


■ ' - - -s ^ 


RES . CARSON, 3.3K, 1/4‘W. 5 ®53CSN7 


31349 


; RC07GF332. 


- - r 


z 5 5 4 9 


DON*. , DI- 5 , RICH - ANGLE, 1 4 - P I N 


5 2 0 -7 2 


3 * 4 3 E ~ * Z R.4 C3 — C " 


3 3 3 


: : • 522 


CONN. R 1 0 S 2 “ A C _ H . 2-4 PIN 


00779 


; 5333- 1 -4 


~ \4 


9-23-5 ' 5 1 


^ _L3 , RT. AN'OwE . 2 ROW, 2 PIN 


5 3 S 7 3 


' 329333-0 * -02 


3 '■• ' 


5 3 3 3 14 


•switch-slids-sspst 


0 2 5 S 0 


! 31-010 


- 3 5 1 • 


4 ' "323 


"PCS, GPIS ( UN LCACED ) 


2 1793 


; 4 1 - 3 2 0 


d * 11 


oC * * 3 z 


1 P _LG . -UMPE.R, 0.1 CTR , LOW PROFILE 


0 0 7 7 3 


; .5 3 0 - 5 3 - 2 


.'--?• • 


; £ " * 


:CAS_E ASSY, 22 ° I N 


52072 


] CA-D23°02-2S- " - ~ "-i 3 0 


r * — '. -v 


5 " C 5 3 


CONN. D I - , LOW PROFILE. 40-PIN 


9-505 


; 24C-AG39D 


4 5 2 


1 5 '5252 


SCREW, P 2 H , 5EMS ASSY , 4 -40X . 3 1 2 


73 189 


• S3-C40545-25 


/ d 7 ' " 


: 3 33C 1 3 


HARDWARE K I , STANDOFF, STUD MCU N ^ 


0 0 T 7 9 


! 552533-3 


■ i g • : 


; 9 2 3 5 2 4 


j SCCKE” , IC, 24-0 IN 


52072 


; CA-24S”SD-3C 


••'dr - * 


92 239 ■ 


j SOCKET , 2 3-PIN 


52072 


1 CA-285-TSD-SC 


5 2/* 


R — * * — 1 5 C 3 


; G . 3 . I .3 . -LATE A3S V . 


2 1733 


' R— 1 1-1603 ; 
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*0*335. CSCr^LA'CR ASSY . (04E) 



RACA^-OANA 

P/N 



J 1 A 
,' * } 1 
{ 2} 1 
{A}A/R 
{ 6 > 2 
; { 3 ) 2 



{ ■ 3 :• A / ; 



| 5 1 1 C 5 S 
i AC 1 322 
i A S A 3 7 9 
I 5C00SA 
I 51 C30A 
j 5 1 1 C 7 A 
1517102 
[517127 
' 3 C 0 0 C 3 



DESCRIPTION 



[ CONNECTOR , CABLE, 5-PIN 
! PCS . CCUBLER (UNLOADED) 

i OSCILLATOR, 5 MHz FREQ. STD (NON- REP ARABLE ITEM) 

| TUB I NG , SHRINK, .093 ID, 8LK 

ISPACER, . 2 5 0 D X .125 LG 

[SCREW, METRIC PAN HD., M3 X 10 

[WASHER, FLAT, «4 , LIGHT SERIES 

[WASHER. LOCK, 34 

< T U3 I NG , SHRINK, .125 ID, 3 L K 



{ 1 5 } A/R 


; 5 0 3 " 7 A 


i WIRE, 


{17} A/ R 


5 2 A 5 5 5 


[WIRE, 


{ '9} A/R 


j 524529 


j WIRE, 


{ 2 0 } 3 


j 61 0 7 7 7 


[CABLE 


{22} ' 


[611052 


| KEY , 


•23)3 


[511053 


[ TERM I, 



i 

i 

i 

U) 1 

O 1 

i 


' MANUFACTURER ' S 


| 21793 


1 61 1C5S 


| 21793 


1411322 


j 21 793 


[ AS A 3 7 9 


| 29005 


j RNF- 1 00- 1 -3/32 


[21793 


1 61 C3C4 


1 21793 


[51 1074 


'[96905 


! MSI 5795-8C3 


| 3 8 0 A A 


j AN935CA 


i 23005 


[ RNF-1 CO- 1 - 1 /3 


j 2 1 7 9 3 


j ~ 0 0 -74 


[21793 


j 5 2 A 5 5 5 


; 21733 


| 5 2 A 9 2 9 


| 1 6956 


[ CS-432 


j 00779 


I 37077-1 


[00779 


j 53C553-2 
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<> 



40 1 322. PCS A55 v . , DOUBLES 



3 E 3 1 3 


i ral<a« Dana 
: vn 


i 


DESCRIPTION 


j FSC 


MANUFACTURER ’ S P/N 


Cl -3 


, R- 21-1801 


[CAP, CHIP, 


1 0 NF 


| 95275 


VJ 1 2C6Y1 C3MF 


01-2 


R-22-1 329 


| 0 I ODE , SIL 


ICON 


[14433 


1 N 4 1 4 9 


1 ] 


'313151 


[ CHCKE , 1C 


PERCENT, 100 UH 


[33125 


001 GOUH 


Cl -2 


i 2 C 3 2 9 3 


[TRANS, PNP 




j 0471 3 


2N3306 


C 3 - 5 


; 2G32S3 


[TRANS, NPN 




j 0471 3 


2N39C4 


r* * 


j R-23-5775 


[.RES, CHIP, 


33 CHM, 1/3W, 5 PERCENT, 200V 


i 55940 


VCR 19-33 CHM— 5 C CT 


R2-3 


: p-2 3 - 5 7 S A 


1 RES , CH I P , 


10C OHM, 1/3W, 5 PERCENT 


! 55940 


MCR 18-103 OHM-5 PC'" 


- c. 


' R-23-5732 


! RE5 , CH I P , 


* K , 1/3*. 5 PERCENT, 200V 


! 55940 


MC R ' S - 1 K- 5 PC* 


R5- = 


R-2C-5755 


'RES, CHIP, 


470 CH*. ' / 3 W , 5 PERCE N” 


; 5 5 340 


MCR 13-4 7 : C-v-- :>C” 


27 


' R- 2 0 - 5 794 


, RE3 . CHIP, 


1 . 5 K , 1/3*, 5 PERCENT. 200V 


i 55340 


MCR 1 3-1.5 K-5 PCT 


23-3 


R -2 3 -5793 


: RES , CHIP, 


3 . 3 K . 1/8*. 5 PERCENT, 20GV 


• 5 5 940 


MCR18-3.3K-S PC” 


2 1 C 


' R-23-5734 


[RES, CHIP, 


" . 5 K , 1/3*. 5 PERCENT, 200V 


[65940 


iYCRI 3-1 . 5 K-5 PC” 


R* 1 


• R — 2 C-5 7 9 2 


[RES, CHIP, 


IK. 1/8*, 5 PERCENT, 2 GOV 


| 55940 


MCR 18-1 K-5 PCT 


-12 


' R-2C-53C3 


[RES, CHIP. 


3 3 K , 1/3*, 5 PERCEN T , 200V 


! 53940 


MCR13-39K-5 PC* 


7 ' 3 


3-20-5803 


: RES , CH I P , 


“5K, 1/3*v, 5 PERCENT, 2C0V 


j 6 5340 


MCR18-15K-5 PC” 


"> " i 


i R-23-5315 


[RES, CHIP, 


3 3 0 K , 1/3W. 5 PERCENT, 2C0V 


, 5 5 340 


MCR 1 3 -3 3 0 K-5 =CT 


SIS 


' R-2C-5763 


j RES , CH I P , 


1CK, 1 / 8 W , 5 PERCENT 


[55940 


MCR 18-1 OK OHM-5 PCT 


to 

tr 


R-2G-57 9 2 


[RES, CHIP, 


IK, 1/3W, 5 PERCENT, 20CV 


1 55340 


MCR 18- iK-5 PCT 


7* 7-- 3 


• R-20-5798 


|RE3, CHIP. 


3.SK, 1/8W, 5 PERCENT, 200V 


[55940 


MCR 1 3-3 . 9 K-5 PC” 


R “ 3 


: R-23-57S4 


[RES. CHIP, 


100 CHM, 1/3 *. 5 PERCENT 


| 55940 


MCR 1 3- * 3 0 CH V ~5 S CT 


72 3 


R-23-5732 


[RES, CHIP. 


*K, 1/3W, 5 PERCENT, 230V 


' 5 594 C 


MCR I 3- ' K-3 PC” 


22 : 


' R-20-5314 


[RES, CHIP. 


51 CHM , 1/3*. 5 PERCENT, 200V 


[55940 


MCR 13-5“ CHM. -5 =C” 


- • _2 


1 R-23-7149 


[ TRANSFORMER 


[21793 


R-23-7143 


-s ■ 


; R-24-353' 7 


j TERMINAL ASSY. 


[21733 


R- 24-353"’ 


; - C } I 


! 4 1 "322 


■PCS, COUSL 


E.R (UNLOADED) 


[21793 


4H322 


; 5 3 :• 3 . 


; R-24-2 5 1 9 


[AV LU3S 




| 1 3733 


AVLUG1 107/0203 
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R-19-1147 - OSCILLATOR ASSY (STANDARD 1 



| REF 
i OESIG 

j 

jCI 
) OSC1 
] SKI 4 
I {6)1 



RACAL-OANA 

P/N 



DESCRIPTION 



FSC | MANUFACTURER'S P/N 



1*00133 
|921013 
| R— 2 3-5 16 6 
| R-1 8-1 147 



| CAP , CERAM, .1 UF. LOW PROFILE, 20 PERCENT j 32897 
j OSC I LLATOR , 10 MHZ |21 7 93 
ICONNECTOR. 5-WAY |21793 
| PC8 , OSC I LLATOR (UNLOADED) | 21793 



| 8131LP-10G-25U-104M 

(921013 
| R-23-5 166 
| R- 18-1147 



8-20 



R- 1 3- * 2 C 5 , 


a.N.C. YCUN 


TING SOARS ASSY. 






| DE3 I 3 


' 3ACAl.-0A.NA 
; P/t 4 


f 

DESCRIPTION 


FSC 


' MANUFACTURER'S P/N j 


j SKI 9-23 

I { 1 } 1 

; i s } i 
; { 1 C } 3 


j R- 23-5159 
i R- 15-01 33 
l R-1 3-1 206 
i R-2 3-34 2 1 


j CONNECTOR. FEMALE. QUAL-RCW. 2X2 WAY 
I LASEL 

j p . 8 . BOARD, BNC MOUNTING (UNLOADED) 

| BNC SOCKET 


j 63S78 
|21793 
121793 
124931 


1929975-02 

; R- 1 5-0 1 33 j 

| R- 18-1205 
1 28JR1 75-7 
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M 9-11 64 - REFERENCE FREQUENCY MULTIPLIER ASSY 



| REF 
j DESIG 

JC1 

IC2 

(C3 

<C4 

|CS 

ICS 

|C7 

|ca 
|C9 
jcio 
|C1 1 
1 Cl 2 
j Cl 3 
}CU 
i Cl 5 
! D1 

I 02 

| 03 
I 04 
j 05 
| IC2 
i IC3 
! 1 04 

IQi 
! 02 
|Q3 
!Q4 
IQS 
! 06 
IQ7 
[ R i 
| R2 
1*3 
|R4 
| R5 
| R6 
|R7 
| R8 
| R9 
[RIO 
| R 1 1 
| R 1 2 
| R1 3 
| R 1 4 
IRIS 
| R 1 6 
. | R 1 7 
| R1 8 
| R1 9 
| R20 
| R21 
| R22 
| R23 
| R2 4 
j R25 
| R2S 
j R27 
I R28 



RACAL-DANA 

P/N 



DESCRIPTION 



FSC 



MANUFACTURER'S P/N 



R- 21—1 808 


j CAP , 


CHIP, 


33 


NF 


R-21-6043 


| CAP. 


TRIMMER. 


2-1 


R-2 1-1838 


| CAP, 


CHIP. 


220 


PF 


R-2 1 - 1 8 3 8 


| CAP, 


CHIP, 


220 


PF 


R-21-1 808 


| CAP, 


CHIP, 


33 


NF 


R-2 1-1801 


| CAP, 


CHIP. 


10 


NF 


R-21-1 801 


| CAP , 


CHIP, 


10 


NF 


R-2 1-1801 


(CAP. 


CHIP. 


10 


NF 


R-2 1—1801 


| CAP, 


CHIP. 


10 


NF 


| R-21-1 801 


(CAP. 


CHIP. 


10 


NF 


, R-21-1 801 


| CAP. 


CHIP, 


10 


NF 


[ R-21-1 801 


| CAP , 


CHIP. 


1 0 


NF 


[ R-21-1 808 


[CAP, 


CHIP. 


33 


NF 


| R-21 -1 808 


| CAP, 


CHIP. 


33 


NF 


| R-2 1-1801 


| CAP , 


CHIP. 


10 


NF 


| R-22-1097 


! DIODE, VARACTOR 


| R-22-1 093 


| DIODE, SI LI CO 




| R-22-1 882 


IDIOOE, VOLTAGE RE 


| R-22-1 096 


| D I ODE , SILICO 




| R-22-1 096 


| DIODE . SILICO 




| R-22-4292 


[ IC, HA-74 ICO 




| R-22-4 5 1 4 


i ic 








| R-22-4 582 


1 IC 








| R-2 2-6 197 


[TRANSISTOR 






| R-2 2-6 1 9 9 


| TRANSISTOR 






| R-22-6 199 


,| TRANSISTOR 







R-22- 
R-22-61 97 
R-22-6 1 9 7 
R-22-61 97 
R-20-5785 
R-2Q-57 6 8 
R-20-5802 
| R-20-579S 
| R-20-581 3 
| R-20-5817 
| R-20-5768 
| R-20-5796 
| R-20-5796 
| R- 20-5789 
| R-20-5795 
| R- 2 0-5787 
| R-20-5796 
| R-20-5768 
1 R-20-5768 
| R-20-5791 
j R-20-5779 
| R-20-5787 
| R-20-5795 
| R-20-5779 
j R-20-5779 
| R-20-5791 
| R-20-5795 
| R-20-5795 
j R-20-5795 
| R-20-5795 
| R-20-5785 
| R-20-5785 



RES, 
RES 
RES 
RES 
I RES 



CHIP 

CHIP 

CHIP 

CHIP 

CAP. 



| TRANSISTOR 
| TRANSISTOR 
(TRANSISTOR 

j RES , CHIP, 220 OHM.1/8W.5 PCT.200V 
| RES . CHIP. 1 0K , 1/8W. 5 PCT 
[RES.CHIP.12K.1/8W.5 PCT 
|RES r CAP, 1.8K.1/8W, 5 PCT/5 
|RES. CHIP. TOOK, 1/8W. 5 PCT. 200V 

IRES, CHIP. 560K , 1/SW, 5 PCT, 200V 

1 0K , 1/8W, 5 PCT 
2.2K, 1/8W, 5 PCT, 200V 

2.2K. 1/8W, 5 PCT, 200V 

560 OHM.1/8W.5 PCT 
1 . 8K, 1/8W, 5 PCT/5 
330 OHM.1/8W.5 PCT. 200V 
2.2K, 1/8W, 5 PCT, 200V 
RES. CHIP, 10K, 1/8W, 5 PCT 
RES, CHIP. 1 0K , 1/8W, 5 PCT 
IRES, CHIP, 820 OHM.1/8W.5 PCT 
IRES. CHIP. 56 OHM. 1/8W, 5 PCT, 200V 
|RES, CHIP, 330 OHM.1/9W.5 PCT , 200V 
| RES , CAP. 1.8K.1/8W, 5 PCT/5 
IRES. CHIP. 56 OHM, 1/8W. 5 PCT, 200V 
| RES , CHIP, 56 OHM, 1/8W, 5 PCT, 200V 
(RES. CHIP, 820 OHM , 1 / 8W , 5 PCT 
IRES, CAP, 1.8K.1/8W. 5 PCT/5 
1 . 8K. 1/3W, 5 PCT/5 ’ 

1 . 8K , 1 /8W , 5 PCT/5 
1 -8K, 1/8W, 5 PCT/5 
220 OHM , 1 /8W , 5 PCT, 200V 
RES, CHIP, 220 OHM.1/8W.5 PCT. 200V 



RES. CHIP 
RES. CHIP 



RES. CAP, 
RES. CAP. 
|RES, CAP, 
IRES. CHIP 



|95275 
| 18324 
j 95275 
|95275 
|95275 
| 95275 
| 95275 
| 95275 
| 95275 
| 95275 
| 95275 
| 95275 
| 95275 
1 95275 
|95275 
| 04713 
|22119 
|22119 
|22119 
|22119 
|01295 
j 04713 
| 047 1 3 
|22119 
|22119 
|22119 
[22119 
1 221 19 
|22119 
|22119 
|65940 
| 65940 
1 65940 
| 1 8324 
| 65940 
| 65940 
j 65940 
| 65940 
(65940 
| 18324 
| 18324 
I, 65940 
j 65940 
| 65940 
j 65940 
| 18324 
j 65940 
1 65940 
| 18324 
| 65940 
| 65940 
| 1 8324 
j 1 8324 
j 18324 
| 1 8324 
| 1 3324 
165940 
( 65940 



]VJ 1206Y333KF 
| R-21-6043 
| VJ1206A221 JF 
j VJ 1 206A221 JF 
| VJ 1 206Y333KF 
| VJ 1 20 6 Y 1 03MF 
| VJ 1 206Y103MF 
| VJ 1 20 6Y 1 03MF 
| VJ 1 206Y1 C3MF 
| VJ 1 206Y 1 03MF 
| VJ 12Q6Y103MF 
j VJ 1 206Y1 03MF 
I VJ 1 206Y333KF 
| VJ 1 206Y333KF 
| VJ 1 206Y1 03MF 
| R-22-1097 
| R-2 2- 1 0 9 3 
( R-22- 1 882 
| R-22-1 096 
| R-22- 1096 
| R-22-4 2 9 2 
| R-22— 45 1 4 
| R-2 2-4 5 8 2 
| R-2 2-6 1 9 7 
| R-22-6 1 9 9 
| R-22-6 199 
) R-22-6 1 97 
| R-22-61 97 
| R-22-6 197 
| R-22-6 1 97 

| MCR 1 8-22 0 OHM-5 PCT 
j MCR1 8- 1 OK OHM-5 »CT 
j MCR1 8-1 2K-5 PCT 
| R-20-5795 
| MCR1 8-100K-5 PCT 
| MORI 8-560K-5 PCT 
j MCR1 8-1 OK OHM- 5 PCT 
| MCR1 3-2 . 2K-5 PCT 
| MCR1 3-2 . 2K-5 PCT 
| R-20-57S9 
| R-20-5795 

j MCR1 8-330 OHM-5 PCT 
| MCR1 8-2 . 2K-5 PCT 
| MCR 1 8- 1 0 K CHM-5 PCT 
| MCR1 8- 1 OK OHM-5 PCT 
| R-20-5791 
| MCR 18-56 OHM-5 PC « 

| MCR 1 3-330 OHM-5 PCT 
j R-20-5795 
j MCR 1 8-5 6 OHM-5 PCT 
| MCR1 8-56 OHM-5 PCT 
| R-20-5791 
| R-20-5795 
| R-20-5795 
| R-20-5795 
| R-20-5795 

| MCR 1 8-220 OHM-5 PCT 
| MCR 1 8-220 OHM-5 PCT 
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R-19-1 164 - REFERENCE FRECUENCV MULTIPLIER ASSY. (CONT'D) 



| REF 
| DESIG 


| RACAL-DANA 
| P/N 


1 

1 


DESCRIPTION 


1 

FSC 


i MANUFACTURER’S 


P/N j 


| 

| R29 


1 R-20-5785 


|RES. CHIP, 


220 OHM,1/8W,5 


PCT, 200V 


1 65940 


[ MCR1 8-220 


OHM-5 


PCT | 


j R30 


j R-20-5785 


IRES, CHIP, 


220 OHM.1/8W.5 


PCT, 200V 


| 65940 


j MCR1 8-220 


OHM-5 


PC' | 


1 R31 


j R-20-5735 


|RES, CHIP, 


220 OHM , 1 /8 W , 5 


PCT, 200V 


[65940 


| MCR1 8-220 


OHM-5 


PC i [ 


i SK 1 6 


| R-23-5166 


[CONNECTOR, 


5-WAY 




j 21 793 


j R-23-516 6 




; 


1 SKI 7 


| R-23-5167 


[CONNECTOR. 


1 0-WAY 




j 2 1793 


j R-23-5 1 67 






1 T 1 
i 
1 
1 


| R-1 7-3226 

i 

1 

1 


j TRANSFORMER 

1 




j 21793 

1 

1 

1 


| R— 1 7—3226 




i 
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RACAL-DANA Instruments Inc. 




SALES, APPLICATIONS AND SERVICE SUPPORT 



RACAL-DANA INSTRUMENTS INC. 
4 Goodyear Street 
Irvine, California 92718 
Telephone: 1-800 RAC-DANA 
(714) 859-8999 (In CA) 

Fax: (714) 859-2505 
TRT: 188715 



INTERNATIONAL SERVICE CENTERS 



Racal-Dana Instruments Ltd.. Hardley Industrial Estate. Hythe. Southampton. Hampshire S04 6ZH, England. (0703) 843265, Telex:47600 
Racal-Dana Instruments S.A., 18 Avenue Dutartre. 78150 Le Chesnay. France (3) 955 88 88. Telex: 697215 

RacaJ-Dana Instruments GmbH. Frankenforster Strasse 21. 5060 Bergisch Gladback 1. Federal Republic of Germany. 2204 60081. Telex: 887 8428 
RacaFOana Instruments Itaiia sri, Via Mecenate 84/A. 20138 Milano. Ml. Italy (02) 5062767/5052686/503444. Telex: 315697 
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REPAIR REQUEST FORM 



To allow us to better understand your repair requests, we suggest you use the 
following outline and include a copy with your instrument to be sent to your 

local Racal-Dana repair facility. 





Op t i nn<5 


Date 


Model Number — 


p 




Serial Number — 






Company Name . 






Address 


State 


Zip Code 




Phone Number 




Contact 

1 . Describe, in 


detail, the problem and symptoms you are having. 





2. If you are using your unit on the bus. please list the program strings used and the controller 
type, if possible. 



3. List all input levels, and frequencies this failure occurs. 



4. Indicate any repair work previously performed. 



3. Please give any additional information you teel would be beneficial in facilitating a 
faster repair time. (I. E.. modifications, etc.) 




